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m 1935 that under the influence 


Landis, Blsoni, Bott and Shields demonstrated 

4’.lm n1 nn<*«n 1 j 1 1 1 -i •' 


of NnCl, then the clearance rose and the blood 


in 


amounts 


serum urea and non-protein-nitro- 


gon conccntmtions fell. B is irapoitaM, =iso, in cases of acMotie uremia to eom- 
unce as early ns possible rvitli tlic administration of sodium bicarbonate or so- 
diiim lactate in large doses. (De Langen and others.) Acidosis increases to an 
appreciable extent the dehydration and loss of salt and chloride in the urine 
especially in patients ivith chronic renal insufficiency. The excretion of salt in such 
case.s IS, nevertheless, never very gi-eat as a rule, and extreme degrees of dehyd- 
ration occur but seldom if the patients are not severely restricted in the intake 
of salt, and if they do not vomit. The following report by Thorn, Koepf and Clin- 
ton is therefore vortliy of mention. 

These authors presented the case-histories of tivo young uremic patients suf- 
fering from chronic nephritis and chronic nephritis in the presence of cystic disease 
of the kidneys respectively. In both cases the renal disturbances led to a severe 
state of dehydration, hj'pochloremia, hyponatremia and acidosis, with hemo- 
concentration and hypotension. Both were admitted to hospital in a shock-like 
condition and it was at first thought that they were suffering from acute supra- 
renal failure. Intramuscular injection of large amounts of desoxycorticosterone 
acetate were found to have no effect on the disturbed water and salt metabolism, 
Avhile the suprarenal glands were seen at autopsy to be intact. After the intra- 
venous infusion of isotonic NaCl and glucose solutions the high blood urea concen- 
tration decreased, in spite of a kidney function of between 5 and 15 % of normal. ’ 
(Case I, Thorn cl al.) Both patients remained in an excellent state of health for a 
number of years, due to the daily addition to the food of 10 — 20 g NaCl and 5 
10 g sodium bicarbonate. By this means dehydration and acidosis were prevented, 
while on the other hand the blood pressure remained normal and no oedema devel- 
oped, The syndrome described, with alterations in water and salt balance, was, for 
the sake of bre^^ty, given the name by Thorn and liis colleagues, of »salt-losing 

”Tve”givc now the case-history of a 42-ycar-old man suffering from chronic renal 
insufficiency and uremia, caused by bilateral cystic disease of the kidneys, and 
in whom, as in the two cases of Thorn and co-workers, significant changes were 
present in tlic metabolism of water and salt* 

A man of -12 years. a-I,p bad previously ne^r « 


1 1/ voqrq of tireclncss loss of weight, cramps in the calves, poor appetite a: 
jilamcd for ^ ^ ^ li, i time General physical examinati — 

h severe thirst. On Dec. 4 he consulted us for pressure: 140/ 

revealed nothing abnormal, except for a somew ej.ytlirocytes‘ 3,920,000/mm2; 

100 mm Hg; hypochromic anemia, hemoglobin: 56 %. erytlnocytes. , 


Ulii. /Of _ / ’ . • V *1 , 

7,200 mm=>; differential count: segmented neutrophils:^ 76 /o,^ 


jcucocyres; (,siw , o o/ Tim blood sedimentation rate was greatly 

3 %, lymphocytes: 18 %, and monocytes. 3 /o- T o albumen, glu- 


CHRONIC RENAL INSUFFICIENCY. 

X-r.y: Milling abnormal. On Job. 17, 1917 tbo patient reportcil 

had remained uiiebanged and ^■^"M^y^’cytcs-'l.mOOO/inm-l Wc may already note 
Ll that dmiM^t^ubsequent CMrae of the ilincsa My ixmmmtion o/ the urine ««er 

iTanTintbTSnInttTom more Zfrfewteueocy’te and occasionally 

asporadic erythrocyte. . i i x 

On Feb. 18 the patient complained of nansea, the next morning he began to a omit 
that evening be rvas apatbctic and somnolent, and on Feb. 20 bo was admitted to liospital 

as an emergency case. . 

Examination: Patient is apatbctic and disorientated. From time to time lie vomits 
greenish fluid. Obvious byperpnoca. Tongue is dry and coated. Skin is dr}^ wrinkled and 
scaly and skin folds do not disappear. Also, now and again muscle contmctions and 
cramis in arms and legs. Temp.: 3G.s C (98.2 F). Blood pressure: 130/80 mm Ilg. Per- 
cussion and auscultation of heart and lungs show no abnormality. Liver and spleen not 


583 mg % (Ambard); serum chlorides: 301.5 mg % (80 m.cq./litrc); serum sodium: 289 
mg % (126 m.eq./litre); serum potassshim: lO.o mg % (4. .a m.eq./litre); specific gravity 
of the urine: 1,007, and the NaCl concentration in the urine was 4 g/litre. 

The above laboratory findings point, in the first ])laco, to a marked licmoconcentra- 
tion, i. e. high serum specific gravity, 1,03d, high total jirotein content of the seniin, and 
especially the high serum albumen (7.7 0 g %), while the hemoglobin had risen in a few 
days from 66 % to 90 %. During treatment of the dehydration by intravenous infusion 
of physiological saline the hemoglobin fell rapidly from 90 % (on Feb. 21 ) to 55 % (on 
Feb. 27), with 2,600,000 red cells/mnF. At the same time the specific gravity of the sc- 
rum fell from 1,034 to 1,023. It thus seemed jirobnblc that the high blood urea concentra- 
tion was largely attributable to a functional disturbance of renal function, ns a result 
of dehydration with hypochloremia, hyponatremia and acidosis. It is unfortunate that 
during the first few dap after the admission of the patient to hospital it was omitted 
to determine the alkali reserve in the serum; this was later found to be npprcciabh’ 
lowered. 

For some days there was no question of feeding the vomiting, apathetic patient by 
mouth, and we were compelled to cuqiloy the parenteral route for the giving of fluid, 
minerals and calories. Shortly after admission intravenous and subcutaneous infusions 
were commenced, with isotonic NaCI solution, Binger’s solution and 5 % glucose solut ion. 
When it was obvious that the intravenous infusion was being well tolerated without any 
indication that the blood pressure would rise, and without formation of oedema or 
development of a raised venous pressure, larger amounts of fluid were given until for 
some days between 8 000 and 11.000 ml of salt-glucose solution were given intraven- 
ously each day. The glucose in the mixture played a not insignificant jiart in the meet ing 
of caloric requirements. (Fig.) On the 5th and 14th days. 13 and 17 litres respective!? 

teeon loojeo and m/srinZH/^Sn'llteloryamS^^ lvcirjw™(cd"ilf lU 

a of 51 g of urea (± 2 /g „r«„ mtrogen) L 9^0 i'Zril h. M 

(a) Electrolytic estimation of the total base concent ml inn tn ii „ 

ficd method of H. Nielsen (normal cone • i F? m en / T""’ ^ 

laboratory of the Gemecnteapothcek, by Dr. C. L. Hal-dS,"”' 



4 


J- lu iJonsT. 



Approximate moan difforcnco hct\vcon ^vatcr intake atul urinary water output* 

150.200 --132,500 , 

1,1C0 ml per (lay 

Approximate mean cliffercnco between NaCI intake and urinary ICnCl output: 
" 0.52 g ]SaCI per da^'. 


)ioun?, (1)). "Tlic blood urea coiicontration (c), wliicli Imtl been 583 ing % on the first day, 
and wliicli liad risen by tlie following day to more tJian GOO ing %, fell rapidly with 
treatment, allhongh it continued to vart' at a still dangerously high level, between 170 
and 2S0 mg % (Fig.). If the intravenous infusion of fluid was stopped for several days, 
then there followed quickly dehydration and a rn^nd rise in the blood urea. 

The table sliows the amounts of water and chloride (expressed as IfaCl) wdiich were 
given (per os, subcutaneously and intravenously), and excreted in the urine, day by day 
over a ])eriod of 23 days. In this period an average of 1,1C0 ml of fluid was given above 

(b) In the e.stimation of the urea cone, in tlic urine by Ainhard's method, the amount 
of ammonia is at the same time mcnsiircd. Ecference here to excretion of urea in 
the urine includes thus the excretion of ammonia, f. e. urea + ammonia. 

(c) The urea concentration in the scrum was determined by the method of Conway-Lips; 
only tlie first few determinations were by means of the Ambard method. 
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the amount excreted. This p- of flic cliloridc 

rfmoiaturefromjLcBto^ndta yields results rvhicli are 

yromol Tlrereias no retention of water and the above findings indicate that there 

■was but a slight retention of sodium chloride. 

During the first weeks of March his general state was fairly good, and Ins appetite con- 
siderably improved. He was obviously hyperpnoeic. Temperature subfcbrile, blood pres- 
sure between 100/60 and 120/80 mm Hg. After several blood transfusions the hemoglobin 
rose to 77 %. B. S. K. 81 mm in the first hour. Serum sodium low, 295 mg ^ (128 m.eq./ 
litre); serum potassium: 17 mg % (4.35 m.eq/litre); seruni alkali-reserve markedly lowered: 

25.5 and 29 vol. CO- % (11.5 to 12.5 ni.cq./litre); scrum calcium very low: 5.i mg /o 
(2.55 m.eq./litre); inorganic phosphates in the plasma: 9.0 mg %; scrum iioii-protcin- 
nitrogeii: 106 to 124 mg %; serum urea concentration: 105 to 205 mg %. 

Urine: 2,400 to 10,000 ml per day. S. g. 1,005—1,007. Urinary urea concentration: 

2.5 to 5.75 g/htre; excretion of ammonia: O.ico to 0.500 g per day; urinary chloride con- 
centration (^pressed as NaCl) 5 to 8 g/litre (15 to 03 g per 24 hours). Urea Clearance 
(ma.ximuni clearance): 5.5 to 11 %. 

Patient obtained 1,500 to 2,500 cals, and 20 to 40 g of protein daily. ^ 

The hyperpnoea and the low alkali reserve point to an acidosis. After iiitraA’enoiis in- 
jection of calcium gluconate and administration of calcium lactate orally (0 g daily) 
the serum calcium concentration rose slowly to normal levels. In order to raise the low 
alkali reserve large amounts of sodium bicarbonate were necessary — in the course of 
eight days the patient received 210 g of bicarbonate, after which thcnlkali reserve in the 
serum had risen to 55.5 and 61 vol. COo % (25 and 27.5 ni.eq./litrc); scrum chloride: 
352 mg % (99.5 m.eq./litre); total base in the serum: 153 and 154 m.eq./litre. 

As the dehj'dration and acidosis had disappeared, the scrum urea concentration fell to 
130 mg % (JIarch 26). The intravenous infusions wore stopped, and the temperature fell 
to normal. 

From March 27 until April 11a high caloric, protein-poor diet was given. This diet, 
(see Borst, J. G. G.) contained 2.2 g of protein and provided 3,000 calories per day. Fur- 
thermore, 10 to 15 g HaCl, 6 g sodium bicarbonate and 3 g calcium lactate were given 
daily, and care was taken that the patient obtained sufficient fluid and adequate amounts 
of the various vitamins. At the beginning of April the patient was mobilised. Blood pres- 
sure: 100/70 mm Hg to 120/80 mm Hg; hemoglobin: 80 % and 4,000,000 ervthrocytes per 
inni . B. S. E.. fallen to 19 and 26 nun in 1 and 2 hours resp. 

The mineral spectrum of the blood was now more or less normal and the scrum urea 
concentration had fallen to 38 and 44 mg % (Fig.). Diuresis: 4,000 to 4,500 ml iier 24 
lours; the total excretion of urea nitrogen in the urine measured only 1 .a to 3.5 tr per ‘’^4 

practically protein-free diet the endogenous 
breakdown of protein and production of urea fell to minimal levels (see Fig.). Thc^iitro- 
gen balance would have been certainly negative during this period of 14 days when no 
h ood transfusions had been given. Urea clearance: 8.5 to 13.0 of normal phe o^ 

SIH5S “Sr 

muiistration of sufficient sodium chloride (10 15 rl/lf conijicnsated for by the nd- 
g/day). cnioriac (10—15 g/day) and sodium bicarbonate (£- 0 

In connection with the otaerved dietnrtancos in wato and ealt .nctabolism (with do- 
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ii.s«ffici=„cy. It ,vnt foLd ttmTlto intSlS 
oxycorticosteronc acetate (80 mg in 5 days) exerted no inflnpurp 
tctio,. of ,™tct, sodium or cldorido C & 

"' 1 ?° 7 '’'"""='!.“;»‘»''‘' (S=» Kb.) Wc rvcrc this sblc to assum that tt IE 
ion of adrenocortical hormone Avas not significantly interfered with in our patient 

•wiH if temperature rose again, and on April 19 a leftsided exsudative pleurisy 

TideV ™ diagncsed 9 m May 12 there developed alsoLighZ 

sided pleuribA . Lr the clear or hemorrhagic fluid obtained from pleural and pericardial 
cavities were neither tubercle bacilli nor other micro-organisms found, even by repeated 
oxaminahon. Cultures of these fluids Avere negatiA'c, as Avere blood cultures. Thorax pho- 
tos provided no further information. Pirquet and Mantoux reactions remained negative 
during the wliole illness. • ^ 

TJie tcnijjerature in the subsequent five months was of high undulating type, inter- 
clmnging with intermitting temperature, with short periods when there was but slight 
or even no temperature elevation. In spite of repeated blood transfusions the hemoglo- 
bin fell to below 50 % with a red cell count of 2,000,000 per mm^; leucocytes: 5,000 to 
l*l,000/mm^; blood jiicturc marked toxicity, many non segmented polymorphnuclear 
cells, lymphopenia and tlirombocytopeuin. Until shortly before the patient’s death the 
blood urea remained below 200 mg %. On Sept. 29 he died, approximately 7 months after 
Ins admission to liospital. 

Aufopsy: Post-mortem diagnosis (Dr. P. i\L Bakker, from the laboratory of Dr. R. R. 
Rochat): Bilateral cystic disease of tlic kidneys, caseous hilar lymph glands, bilateral 
fibrinous exudative pleurisy, tuberculous pericarditis and hematogenous miliary tuber- 
culosis, j)nrtly necroiising. 

Tlie spleen weighed 010 g and showed, as did the liver and the lungs, many miliary 
tubercles, with only slight caseation. The liver cells showed marked fatty degeneration. 

Suprarenal glands were normal in structure and contained but few epitheloid-cell tu- 
bercles. The cortex was intact. 

Both hidneys were large and weighed 770 g together. On section there were innumer- 
able cysts to be seen, from pin-head size to the size of a chestnut, filled with turbid, brown 
fluid, nnd lined Avith flat to cubical epithelial cells. Between the cysts was little renal 
parcncliyma. Those glomeruli still present were microscopically almost all intact. The 
parenchyma shoAved marked conncctiA'c tissue proliferation. There was CAudence of severe 
degenerative changes in the tubules, especially in the first convoluted tubules, wJucJi 
Avcrc difficult to distinguish nnd Avere markedly compressed by the proliferated con- 
nective tissue. The second convoluted tubules Avere often considerably dilated and con- 
tained hyaline and granular material in the lumen. There was also cloudy swelling o 
tubule epithelial cells. 


Discussion. 

The bilateral cystic Icidnevs ircrc the cause of a progressive chrome renal imiJ- 
ticienev. The establishmeni of a diagnosis uas complicated » 

albuminuria and of abnormalities in the urinary scd.men , m spite ” 

examination The blood pressure Avas, moreover, normal or even low, an 
hidneys ivere not palpable. In the residual renal tissue the 8*™““^ J 

Sei:‘:reS 

aommato the syn- 
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Summary. 


Gase-Hstory of a 42-year-old man suffering from uremia, caused by bilateral 
cystic disease of tbe kidneys. ^ -Juarerai 

The patient was severely dehydrated. After the administration of large amounts 
of water and sodium chloride the urinary output rose to 10 hters of water and 75 
g of NaCl per day in spite of a low plasma sodium level and an urea clearance of 
8 to 10 percent of normal. 


Injection of desoxycorticosterone had no effect on the sodium chloride excretion; 
on autopsy the suprarenal glands were found to be normal. 

By the administration of a hberal amount of water and 10 to 20 g of NaCl and 
3 to 10 g of NaHCOg daily dehydration could be prevented; no edema developed 
and the blood pressure remained normal. The use of a protein poor, high caloric 
diet and of large amounts of water was followed by a fall in the blood urea level 
from 600 to 40 mg per cent. The patient died of miliary tuberculosis 7 months 
after his admission to the hospital. 
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sulphate per cc of blood. The activity could be demonstrated even after storage 


^ Tbe -widespread clinical use of tbe belladonna alkaloids and tbeir substitutes 
in^ connexion to tbe different tolerance of human beings against these substances 
arises the question, whether human blood contains any atropinesterase activity 
primarily or jf a such factor can be acquired in some way. Ikonen and Kusnetz- 
kowa in 1927 claimed to have demonstrated a principle in human blood, capable 
of )meutralizing» atropine in a fairly high amoun': This principle was observed 
in patients, suffering from hyperfunction of the thyroid. No quantitative figures, 
however, are given in the report, only the statement, that there was a partly 
)>neutrahzation» of atropine in the proportion of 1 : 50. As test organ the cat’s eye 
was used. 


Thus, the question about the existence of atropinesterase activity in the human 
blood needs further investigation. It seems especially worth knowing, if atropin- 
esterase acthdty could be acquired during certain pathological conditions or if 
prolonged use of atropine can elicit a spefific esterase activity in the blood. Tor 
these purposes a series of human blood samples were investigated as follows. 


Experimental. 

The blood from 288 different human individuals was examined for atropin- 
esterase activity. A small amount of serum or plasma was mixed up with some 
few micrograms of atropine or the methonitrate of scopolamine and immediately 
injected subcutaneously into white mice, the pupils of which than were measured 
at regular intervals by means of a preparation microscope, according to the me- 
thod of Pulewka (1932). Further development of the method and calculations of 
its accuracy are given by Tonnesen. 

The material consists partly of healthy individuals, partly of patients from the 
medical department of Karolinska sjukhuset, Stockholm. The cases were not 
selected, but consecutive and the investigated number is considered enough to 
cover the most important field of internal diseases. In order to get mforraation 
about the possibility of acquired atropinesterase activity, owing to peroral inges- 
tion of big doses of atropine, a series of atropine-treated cases of cerebral disorders 
of the parkinsonian type was included. These cases had been treated for months 
with high doses of atropine, and the investigation was done during a pause in the 

treatment. - « 

Blood samples for testing mainly were taken from citrate plasma, which ^as lett 
after the routinary erythrocyte sedimentation test. In a series of normal in vi- 
duals, samples were vdthdrawn in glass tubes and the serum used. No difference 
could be demonstrated between serum and citrate plasma as concermng atropin- 
esterase activity. • * , j 

The alkaloids were added in quantities shown by the table. The injected amou 
of serum or plasma constantly was 0.5 ml and the alkaloid was contame in e 
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same amount of normal saline. The mice were placed on a small, round, rotating 
table with a capacity of 8 animals. The measuring of the pupil’s diameters by 
means of the preparation microscope (30 X) was made in the light of a 40 watt 
microscope lamp. The diameters of the pupils were determined at^ regular inter- 
vals of 5 minutes in relation to an ocular scale. On an average, maximal mydriasis 
occurred within 40 minutes, the pupils then having a diameter exceeding 2 mm. 
The normal value is 0.2— 0.4 mm. The same animal was used several times, but 
never at shorter intervals than 48 hours. A slight darkening of the iris after several 
tests had been performed did not essentially interfere with the exactitude of 
measuring. The main results will be seen from following table: 


Diagnosis or groups 
of diagnosis 

Atropine 

2.5 — 3 micrograms 

} 

Jlothonitrate of scopolamine 

1 microgram 

added to serum 

added to plasma 

added to serum 


no. of 
cases 

max. 
mydr, 
in no. 

no. of 
cases 

max, 
mydr. 
in no. 

no. of 
cases 

max, 
mydr. 
in no. 

no, of 
cases 

max. 
mydr. 
in no. 

Normal subjects 

10 

10 

19 

39 

5 

5 

a 

G 

Pregnancy 

2 

2 

3 

3 



3 

3 

Cardiovascular dis 




55 

55 

- 


12 

12 

Joint and bone dis 1 

— 



36 

36 




5 

5 

Gastrointestinal dis 





31 

31 

- 



11 

11 

Acute resp. infect 

— 



16 

IG 

- 



3 

3 

Thyroid dis 

6 

G 

14 

14 





Diabetes mell 

3 

3 

11 

11 






Hepatic dis 



8 

8 





Hypercholesteremia 

5 

i 5 

G 

6 






Nervous dis 

Anemias 

— 


7 

6 

7 

G 

— 

— 

— 

— 

Prolonged atropine treatment 

5 

5 



— 

— 

— 



31 


212 


5 


40 





, 





= 2SS 


itesiilts. 


a toDbwJf “If' ‘'“T “y appreciable power of destroying 

ttasTf i r of scopolamine (45 cases) in the proper! 

rZscitTea oases 

• 1 7 individuals, pregnant women, common groups of internal dis 

tTbrSora™^ Henci it 
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Summary. 

No appreciable amount of atropinesterase could be detected in human blood 
during health, pregnancy, some representative groups of internal disorders or after 
treatment vnth. massive doses of atropine. 
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Ouclducs considerations snr la Idvocardlc ct presentation 

de 2 cas personnels.^ 

Par 

E. DONZELOT, AM. EMAM-ZADE, R. HEIM de BALSAC «&: C. METIANU. 

(Ce travail est parvenu i\ la roilaction !e 7 janvicr lOW.l 


Les cardiopathies congenitales les plus complexes soiit actucllement diagnosti- 
quees, durant la ^^e, avec une certainc precision, grace aux progres de nos moyens 
d’inv^tigations, parmi lesqucls I’angiocardiographie, quoique dernicre venue, 
prend une place chaque join.’ plus importante. 

Les anomalies architecturales qui coinpliquent. d'unc fa^on quasi constante 
les vdees de position du coeur sont de toutes les malformations cardiaques celles qui 
posent les problemes les plus delicats. Cc sont aussi celles qui bcncficicnt Ic plus 
des recentes teclmiques d’examens. 

La 16vocardic au cours d’un situs inversus total occupe une place tout a fait 
speciale parmi les anomalies congenitales de position du canir. Cette anomalie 
pose des problemes embryologiques des plus interessants, mais son extreme 
rarete explique la pauvreto do la litterature a son sujet. En effot le nombre des 
cas publics n’excMe guere la vingtaine, et la plupart de ces relations nc sont 
qu’anatomiques. 

Sur les 329 cardiopathies congenitales quo nous veitons d’examiner depuis un 
an dans notre Centre nous avons observe 15 cas d'anomalies do position du co'ur 
parmi lesquels deux l6vocardies.- Nous croyons ces cas interessants, car Ic dia- 
gnostic en a etc pose durant la vie et I’angiocardiographie a precise les malforma- 
tions suxajoutdes jicrmettant d'envisager dans le 1''' cas une intervention chinir- 
gicale. En rapportant ces cas, nous rappclons quelques f’lements essontiels conccr- 
nant la levocardie. 


i'amilto 


‘Travail du Centro dc.s Enfanls BIciw do I’lldpital Broussais (Clinique Gnrdioloeinuo do l.a Ku- 
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Les premiers cas publics de Idvocardie paraissent etre ceux de Gruber 
et Hickman (1869). Puis viennent les observations de Griffith et 'Wardron (iRqTi 
Locbte (1898), Me Crae (1905), Muller et Herrmann, Royer et Wilson 19oS’ 
Ketb et Me Donnel (1921), Shaw et Blake (1924) et Milher (1925). Ces 10 cas sont 
les seuls mentionnes par Lichtmann (1931) et Maud Abbott (1936). 

Depuis cette date nous n’avons trouve que la mention de 3 cas par H Taussig 
dans^son Inure sur les cardiopathies congenitales (1947) et de deux cas de’porgacs 
(1947); mais nos recherches bibliographiques sont sans doute incompletes du fait 
des circonstances de ces dernieres annees. 


Par Uvocardie it faut comprendre la situation congenitale du coeur a gauche 
ayec pointe vers la gauche au cours d’une heterotaxie totale. Cette affection est 
ainsi au situs inversus, ce que la dextrocardie isolee est au sujet normal. 

Le processus embryogenetique de la levocardie doit etre au cours d’une hetero- 
taxie I’homologue de celui d’une dextrocardie isolee chez un sujet normal. 

La transposition de tons les organes d’un situs inversus se produit dans les 
premiers stades de la vie embryonnaire. Hans la levocardie le developpement du 
coeur en situation gauche survient un pen plus tard, mais toujours avant la sixieme 
semaine, la forme avec inversion des cavites etant plus precoce que celle sans in- 
version. Ces deux boulversements consecutifs dans le developpement du coeur 
expliquent la Constance d’anomalies surajoutees (cavitaires, septales et vasculaires) 
particulierement importantes et nombreuses. 

Les anomalies de position du coeur (levocardie) et les malformations surajoutees 
peuvent relever d’un meme facteur causal ou resulter de processus teratologiques 
independants mais survenant simultanement. 

Anatomiquement les levocardies au cours d’un situs inversus peuvent se pre- 
senter avec ou sans inversion des cavites. Dans chacune de ces categories existe 
une forme ideale strictement symetrique ou purement en miroir et une forme 
modifiee (non strictement symetrique). Toutes ces formes peuvent etre comph- 
quees ou non comphquees. La classification des levocardies se presente done ainsi: 
, . . j ... IFormo id6alo 1 

(sans inversion des eavites '(j'qj.ijjq modifioo I non compliquees ou 

Ldvocardie 1 (Forme idcnlo ( eompliquees 

(avec inversion des cavites modifiee j 

Cette classification est theorique; seules des formes modifiees et comphquees 
ont ete publiees jusqu’ici. 

Notons que les levocardies, comme toutes les cardiopathies congenitales, peuvent 

etre compliquees d’une lesion acquise, 

Cliniquement la levocardie par elle-ineme ne presente aucune symptoniatologie 
cardiaque, parce que les bruits du coeur sont normalement situey C’est I’existence 
d’un cceur en situation normale gauche et d’une heterotaxie qui, chniquement et 
radiologiquementj caracterisent une levocardie. 

Tons les symptomes subjectifs et objectifs observes au cours des levocardies 
appartiennent aux malformations cardio- vasculaires congenitales surajoutees qm 
sont constantes et eventuellement aux cardiopathies acquises. ^ ^ , ,v 

Jusqu’ici le diagnostic precis de ces malformations surajoutees n a pose qu a 
I’autopsie; in vivo, de telles precisions sont particuherement dehcates. 
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c’est Tangio- 
2 cas en sont 


QUELQUES CONSID35RATIONS SDR LA L^VOGARDIB. 

Sans ndgliger I’electrocaidiograpHe ni les dpreuves biologiques 
carfiographie qui nous apportera les 41ements les plus decsifs. Nos 
un exemple. 

Observation 1: Bond. Nicole, fiUe, 4 ans. 

NSaLrtIJmt! Au'lSe'lour I’apparition dc dyspnec et de cyanose fait de- 
cou4ir la cardiopathie et necessite deja I’oxygeBotlierapie. Premiers pas a 3 ans 1/2, 

demiis cette epoque la cyanose et la dyspnee vont en s accentaant. 

AcUiellemeni: L’activite physique est reduite (I’enfant ne pent marcher que 300 metres 
et monter a peine un etage). Developpement chetif (14 kgs), dyspnee, vomissements fre- 
quents, pas d’accroupissement, facies adenoldien avcc rhiuite ozenensc. Cyanose et 

*”SSSce?Sercostal droit et derriere le sternum claqiiemeut du 2e bruit et souffle 
continu a renforcement systolique se propageant surtout vers_ la clavicule droite et le 
dos. Au 4e espace intercostal gauche eclat du ler bruit et petit souffle systolique irra- 
diaut en particulier vers I’aisselle et le dos. Quelques ronchus on avant et surtout du 
cote gauche du thorax. Pouls: 100 petit et cgal aux quatre membres. T. A.: 120/60 (aux 
2 bras), niatite hepatique a gauche, sonorite gastrique a droite. Polyglobulie: 8,690,000. 
Vitesse de sedimentation et taux d’hematocrite en rapport, legerc augrncntation des 
leucocytes sans polynucleose. Vitesse circulatoire: 4" h I’cther avec effet positif. Tempera- 
ture normale. E. G. G.: Eythme sinusal. Deviation de I’axc a droite (autour de -f- 130“^). 
Legere predominance (axe de B et de iS a droite). P positif et normal dans les trois deri- 
vations. Sens dextrogyre de la boucle vectorielle. 

Badio: En frontale, heterotaxie abdominale totale, foie a gauche, estomac ii droite, 
hemidiapliragme droit normalcment surelevc. Coeur situe ii gauche avec pedicule a droite; 
il est couche. Son bord droit est saillant; la pointe peu volumineuse est accuminee et re- 
levee. La base du bord gauche est rectiligne jusqu’au bord droit du rachis on se trouve 
la totalite du pedicule. CEsophage devie vers la gauche. Image de la veinc cave superieure 
sur le bord pediculaire droit. Arteres pulnionaires peu volumineuses, non battantes, leger 
flou hilaire. 

En 0. A. D., I’cesophage et la trachee ne sont pas devies, Taorte n’est pas retro- 
oesophagienne, I’espace retro-cardiaque est presquc normal. 

En 0._A. G., tout le pedicule file vers I’avant, I’aorte descendante se disccrnc en avant 
du rachis. 

En T. G., rien de particulier a signaler. 

Opacification (Position frontale antero-posterieure): Sur Ic premier cliche ii la premiere 
seconde, la veine_ cave superieure forme la totalite du bord droit du pedicule circon- 
scriyant 1 arc aortique a droite. La veine cave inferieurc est cgalement injectce. L’oreillette 
droite occupe le secteur droit du cmur et est normale comme aspect et situation, cllc 
conimunique largement avec le ventricule droit qui, bien injectc, atteint la pointe;’ I’in- 
fundibulum tres incline est peu volumiiieux. Au-dessus de lui sunjecte un tronc vas- 
culaire; a son origine des images sigmoidienncs sc discernent. Par sa direction dc gauche 
a droite et son calibre regulicr et normal, il ne pent etre que le tronc de I’aorte ascendnnte. 
L hemicercle est a droite et la descendante sur le bord droit du rachis. Le tronc de la 
pulmonairc ne se discerne pas, mais sa bifurcation forme une ombre nummulaire inedio- 
peiculaire Une seconde apres (sur le 2c cliche) les cavitcs droites so libercnt; Finfim- 
dibulum plus net parait stenose. L’aorte visible dans sa totalit6 ainsi que ses branches 
fe Wd t f'JoQiinale presente une descendante sinueuse qui du bord droit passe ^sur 
bord gauche du rachis. La bifurcation pulmonaire est toujours visible la nulmonairo 
gauche est totalement injectde, formant la majeiire partie dc Fare nioyen La nulmo 

nairedroiteestapeinevisible. SurlesclichesS 4et -In nf r„ 1’”™°' 
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CoTiimentaires. 

1) Cette heterotaxie presente une particularite: une levocardie. 

2) OHniquement la cyanose precoce et intense, le souffle continu, le souffle 

systolique et le claquement du 2*= bruit caracterisent des malformations sur- 
a]outees. 

3) L’effet tres positif de I’epreuve a I’etber implique un sbunt veino-arteriel 
important. 

^ 4) L’electrocardiogramme traduit une modification des cavites droites, comme 
s’il s agissait d’un co3ur en position normale cbez un sujet sans situs inversus. 

5) L’etude radiologique confirme la levocardie et montre une silhouette cardia- 
que peu volumineuse, a pointe acouminee, avec arc aortique a droite et arc moyen 
degage, c’est-a-dire une des modalites les plus caractdristiques de la tdtralogie 
de Fallot. Cette constatation cadre avec les donnees cliniques qui decelent cn plus 
1’ existence d’un canal arteriel. 

6) L’opacification montre des cavites droites en situation normales avec in- 
jection precoce de I’aorte. L’origine de ce vaisseau est done dextroposee et se 
trouve a cheval sur une communication interventriculaire haute. L’infundibulum 
pulmonaire n’a pas une forme en champignon comme chez le sujet normal; il doit 
etre fortement stenose, il alimente une aorte volumineuse et un arbre arteriel 
pulmonaire dont le tronc n’est pas visible. Ce tronc est done tres reduit ou atresie. 
Enfin les arteres pulmonaires s’injectent apres I’aorte (sur les cliches suivants); 
ce retard s’explique bien par un canal arteriel persistant qui, comme nous I’avons 
vu, se traduit cliniquement par le souffle continu caracteristique; celui-ci siege a 
droite comme Fare aortique ce qui est logique. Fait demonstratif, Fartere puhno- 
naire gauche particulierement visible ainsi que toutes ses branches s’ opacifie pres- 
que seule, la droite paraissant de dimensions reduites dans un champ pulmonaire 
a peine habite. Tres probablement le canal arteriel s’insCTe comme il est habituel 
sur la naissance de Fartere pulmonaire gauche qui est de ce fait amplement irriguee. 

7) L’aspect des champs pulmonaires surtout le gauche sur les cliches 3, 4 et 5 
est tres particulier; la nettete des arborisations arterielles pulmonaires s efface 
rapidement. L’image est celle d’un lacis en reseau, a mailles de plus en plus floues 
et meme presque piquetee. Cet aspect est exactement celui du champ pulmonaire 
de certains enfants cyanoses au stade de mauvaise tolerance de leur cardiopathie. 
Nous pensons avoir ainsi experimentalement etabli que ces images si speciales de 
flou hilaire ou hilo-pulmonaire sont bien d’origine vasculaire et non parenchy- 
mateuse. 

8) Le passage de la substance opacifiante dans les veines pulmonaires apparait 
sur la cinquieme cbche (5® seconde) et gagne ForeiUette gauche^ sur le 6' cliche. 
La topographic de ces organes, d’ailleurs normale, est bien precisee. 
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Un enre^istrement du phenomene plus eteudu daus le temps ^urait montre 
Fopacification du ventricule gauche et k reinjection de 1 aorte, inais la ddutioi 
progressive de la substance opaque n’aurait donne que des images moms 

trastees. ^ 


Diagnostic. 

L’ensemble des investigations implique dans ce cas un diagnostic assez precis: 
Levocardie, stenose tres serree ou atresie pulmonaire, commumcation inter- 
ventricidaire haute, aorte a cheval, arc aortique a droite, persistance du canal 
arteriel ahmentant surtout I’artere pulmonaire gauche. 


Conclusion. 

La vie de cette enfant semble tributaire du bon fonctionnement de son canal 
arteriel, mais rinsuffisance du debit de ce canal est prouvc par I’etat precairc 
de la malade. line intervention chirurgicale du tjqie Blalock-Taussig est done 
indiquee pour ameliorer ralimentation pulmonaire. II serait logique d’elfcctuer 
line anastomose a droite; les dimensions tres reduites de I’artere pulmonaire droite 
permettent de penser qu’une anastomose termino-terminale sera plus profitable, 
line anastomose pratiquee a gauche sera sans doute plus facile, inais le clampage 
de la pulmonaire gauche sera probablement mal supporte par cette enfant dont 
la circulation pulmonaire droite est si defcctueuse. D ’autre part elle exposerait a 
une surcharge circulatoire du poumon gauche. 


Aiitopsic. 


L’operation est decidee, la inort suriucnt sur la table d’operation par arret 
brutal du emur avant meme que I’artere pulmonaire droite ait ete abordee. L’aii- 
topsie montre un ventricule unique avec sur sa paroi gauche, particulierement 
epaisse, une caAute rudimentaire. L' orifice auriculo-vcntriculaire unique draiiie 
le sang des deux oreillettes; ces dernieres, recevant nornialement le sang veineux 
et arteriel, presentent une communication large occupant les 2/3 de la partie in- 
ferieure du septum. L’orifice aortique a trois valvules se trouve en avant de I’ori- 
fice auriculo-ventriculaire. L’aorte ascendante est particulierement large, Fare 
aortique est a droite. De la concavite de cot arc part un canal arteriel du diainetre 
dun crajon et atteignant Forigine de Fartere pulmonaire gauche dont le diainetre 
est le double de celui du canal arteriel et le triple de celui de Fartere pulmonaire 
droite. Le tronc de Fartere pulmonaire est h}q)oplasie; son orifice ventriciilaire a 
gauche de celui de Faorte est obstriie et atresie: 

— le poumon gauche possedc 3 lobes et celui du cote droit n’en possede que 


vent i^gl'chf ^obe principal et la vesiculc biliaire se troii- 


— Festomac est a droite 

la rate rudimentaire se trouve a droite 
les reins sont normaux. 


2 i93631. Acta med. Scandinav. Vol. C.Y.Y.YIV. 
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Obs. I, fig. 8. 


Observation 2. — Cris . . • Annie^ jille, 3 ans 

An 15e jour de la vie Tapparition d’une cyanose legere fait decouvrir la cardiopathie. 
Dyspnee, accroupissement et lipothymies. Taille 88 cm. Poids 12 kgs. Cyanose tres mo- 
deree sans kippocratisme. 

Choc apexien per 9 U sous le mamelon gauche. Souffle systolique sans fremissement an 
3e EIG pres du sternum se propageant dans toutes les directions, surtout sous la clavicule 
gauche, Pouls regulier a 90. T. A. 110/90. Indice oscillomdtrique: 2. Globules rouges: 
4,910,000. Vitesse circulatoire; 7" a Tether avec effect positif. Matite hepatique a gauche, 
sonorite gastrique a droite. 

E. <7. G. — Deviation de Taxe a droite (+ 140°) avec predominance. 

Radio. — Coeur augmente de volume et transversal; bord droit a peine convexe, pointe 
relevee, legerement accuminee, base du bord gauche rectiligne. Pedicule court, hemi- 
cercle aortique en place, confirme par Tencoche cesophagienne opacifiee. Les arteres pul- 
monaires et leurs branches, de volume presque normal, sont peu battantes, la gauche 
cache e par T ombre cardiaque, la droite recouverte d^un leger flou hilaire. Transparence 
pulmonaire satisfaisante a distance. La clarte de la poche a air gastrique se trouve a 

droite et Tombre hepatique a gauche. ^ • 

En 0. A. D. la masse cardiaque atteint la paroi thoracique; Taro moyen parait a peine 

concave. L’espace retro-cardiaque s’eclaire. , , . + 

En 0. A. G. la masse cardiaque s’efface difficilement, le bord anterieur du coeur est 
court presque normal, la boucle aortique est assez ample, la fenetre vasculaire est nor- 

male, Tartere pulmonaire gauche se discerne a peine. • « 

En T. G. Tespace retro-cardiaque est large; le coeur colle centre la paroi anteneure. 
AnqiocardioQTd'phie. — Eaite en collaboration avec le Dr Durand, montre sur ^ ® 
cliche (2^' apres Tinjection de la substance opacifiante) des images pen nettes; on dis- 
cerne toutefois une veine cave superieure volumineuse et une oreillette droite en place. 
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x" • n-oTino' rip l’^rte^e milinonairc et de SGS brandies qni sent assez 

de sL »ollatcralo3. tdmoigne uae commaB.caboa 

interventriculaire et d’une aorte a dieval. 


Coimiientaires. 

L’apparition precoce de la cyanose, la dyspnee, raccroupisscment, les crises 
lipotbymiqiies, le souffle systolique, la 14gke polyglobuUe, la positmte de 1 e- 
preuve de l’4ther et la deviation a droite de I’axe electrique, indiquent la presence 
d’une cardiopatbie cong4nitale cyanogene et ainenent la pens4e a priori vers une 
tetralogie de Fallot, mais I’aspect radiologique du coeur, du pedicule et des bran- 
dies arterielles pulmonaires pret a discussion. 

L’angiocardiograpliie niontre d’une fa 9 on certaine I'injection simultanee de 
I’aorte et de I’artere puliuonaire; le volume de celle-ci ainsi que celui de ses bran- 
dies est a peu pres normal. 

II s’agit done d’une levocardie compliquee de communication interventricu- 
laire liaute et de dextroposition de I’origine aortique sans on avec stdnose pul- 
inonaire tres legere. 


Summary. 

The authors reported about 2 cases of comjibcated levocardia ivitli total situs 
inversus observed at the Centre for Blue Children in the Broussais Hospital (Paris), 
in a total amount of 329 cases of congenital heart disease, 14 of ivliich with ab- 
normal position of the heart. 

After a short liistorical and clinical review of the question (of the matter) they 
mentioned the observation of 2 cases, diagnosed by angiocardiography during life, 
and in one case, affirmed by autopsy. 

In the first case investigation allowed clinical diagnosis of levocardia with 
situs inversus, complicated by extremely tight pulmonary stenosis or pulmonary 
atresia, interventricular communication, horseshoe aorta, aortic arch to the right 

side, hj’pertrophy of the right ventricle and ductus arteriosus siniiiKdng siiccially 
the left pulmonary artery. xx .; e i j 

The autopsy showed one single ventricle, one single auriculoventricular orifice 
and one large interauricular communication, occupjdng two thirds of the in- 
ferior part of the septum. The aorta is large. There is a persistent arterial canal, 
ihe pulmonary truncus is hypoplastic. 

lung! 

br ” tSirXt?? *''r "*'> “ inversus, coinplicuted 

without 'i«-v‘roposition of tlio aortic orifice 

itnout or uith a very slight pulmonary stenosis. 
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Looscr-Millciiiaii’s Syndrome with Senroflbromatosis 
RccMinglianseii and General Decalcification of 

the Slceleton. 

By 

C. A. HERNBERG and WALTER EDGREN.^ 

(Submitted for publication January 26, 1949.) 


Insidious spontaneous fractures were observed as early as by von Recklinghausen. 
But not until 1920 ?vere they studied more closely by Looser in his investigations 
of late rickets and osteomalacia. He found that in these diseases changes some- 
times occurred which on superficial examination seemed to he fractures but in 
reality were decalcified, so-called transformation zones (Umbauzonen) in the hone 
structure and were revealed by X-ray photography as transparent bands. 

Milkman, in 1934, described a condition with multiple, doublesided Looser’s 
zones approximately symmetrically distributed as a specific, idiopathic disease. 
The onset of the disease is insidious and it develops in periods of varying activity. 
The first symptom is usually low back pain, causing the patient to waddle. Later 
pain and tenderness to pressure appear also in other parts of the skeleton. Classical 
symptoms of fractures arc absent. In advanced cases the body length may be 
considerably reduced owing to skeletal deformations. 

On the X-ray photograph the bones seem to be crossed by clear bands from one 
mm to one cm wide, as if there the bone structure had been removed. Otherwise 
the bone has a fairly normal appearance. 

At the beginning of the process the cortex shows a small, round or irregularly 
punctuated, decalcified area which gradually spreads and encircles the bone. 

The periosteum is uninjured and the outline of the bone at first remains un- 
broken. Only at an advanced stage and in places where the strain has been great 
do dislocations and deformations appear. 

Signs of spontaneous regression are few and are indicated in the X-ray by two 
denser bands, one on each side of the transparent zone. The fragment ends remain 


' Fredsgatan 7, Helsingfors. 
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sharp. As a rule an insignificant s^velling of tke periosteum appears though it 

"^‘"Histob^SlTthe honf^^^ the zone is transformed from the original lamellar 
into trabecular bone or it consists of uncalcificd osteoid tissue (^1 ettstcin). 

Looser’s zones are considered the results of physiological overloading of a bone 
already ha^^ng weak resistance. They preferably occur in parts where the strain is 
(Treat. In the first place the pelvis and the necks of the femora and scapulae arc 
affected; but the zones ma}^ occur in any part of the skeleton except the upper jav 
(Wettstein). The zones appearing in the calvarium of the skull arc said to be round. 
In other flat bones they proceed in zigzag fashion from the margin towards the 
centre of the bone. A certain degree of osteoporosis belongs to the clinical picture. 

About 60 cases of insidious, symmetrical pseudofracturcs have been published. 
In a critical study of the literature Herold has classified them as follows: 1. Cases 
with unfavourable prognosis: »MiIkinan’s disease*), renal osteopathia, cystine di- 
sease. 2. Cases with favourable prognosis: hunger osteomalacia, convent osteoma- 
lacia, sprue osteomalacia, Basedow osteomalacia. 3. Cases with uncertain prognosis: 
certain cases of Basedow osteomalacia, osteomalacia in h)Tiophyseal, parath}T:oidaI 
or ovarian dysfunction. 

The prognosis is dejiendent on the possibility of treating the undcrljnng disease. 
The existence of a specific, idiopathic ))i\Iilkmairs disease*) is doubted by most 
authors. They consider the condition a syndrome, which may appear in connection 
vdth several different skeletal diseases but especially in osteomalacia. Milkman’s 
own case was, as noted by Herold and others, not sufficiently studied in that 
respect. 

The blood ehemistry in Milkman’s syndrome is due to the undcrljdng disease. 
A low phosphorus value combined Avith a high pho.sphatnsc value of the blood 
often indicates osteomalacia. 

The disease affects Avomen mostly. 

Some cases have been examined post mortem but no other etiology has been 
discoA^ered than the fundamental diseases mentioned above. 


Report of a Case. 

V. L 39 years old, carpenter’s Avife. Heredity: nothing notoAvorthv. Apart from having 
suffered from migraine, slic has been on the whole healthy. She has lived in the country 
on vitamin rich food Prior to the prc.scnt illncs.s her work was mostly in the oiien air. 
A the age of 3w she began to feel a jiain in the sacral region and in tlie feet, especially 

mofes ^’»”'l*«neously Avith a number of 

small moles. During recent years some ten or more nodes have been removed bv various 
colleagues, avIio considered them neurofibromas. rtnioAca da Aanous 

During the last tAvo years the ])nticnt has been incapable of risinu from a sittimr onsitin., 

cA’-ery second week. hist } ear haemorrhage ex utero 

Tic patient ,vas aamitted to II, c Hospital of the Invalid Fonadation in Kol- 
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I N^. ZS'”ol wZhr46“ftg‘’St‘ Ir “ 

™ complete motility of .U joints. The petient admits todernesf“S™bs ani tt 

, sternunn Her gait is kboiions and painful, and accom- 

' pamed by rocking movements of the pelns. On the body 

numerous nae^d pigmentosi as ^vell as 
about iilteen neurofibromas the size of a finger’s end 
(hstologicaUy established by I. Wallgren). Several scars 
iroin pre%aous extirpations of neurofibromas. Nothino^ 
special in other organs. ° 




t: 


1 

1 
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X-Ray Findings, 

The bone^ tissue is characterized by a remarkable poor- 
ness in calcium and the compacta is relatively thin. In 41 
places typical Looser’ s zones, their distribution shown in 
Fig. 2. 

The width of the zones varies from 1 to 4 mm, and 
several of them touch denser border areas. Others show no 
signs of regressive processes. 

Pehds (Fig. 3): Looser’s zones found in 16 places. Eami 
ossium ischii et pubis disconnected in 10 places, acetahula 
deformed. In the alae ossium ilei 6 zones run zigzag from 
the margin towards the centre. The pelvis as a whole is 
somewhat compressed from the sides and the inlet is 
triangular. 

Lower Kmbs: The right coUum femoris disconnected by 
a Looser’s zone causing varus position. The left femur 
interrupted somewhat fistally from the trochanters but 
not dislocated. The right fibula interrupted immediately 
below the collum. Metatarsalia II, III, and V of both 
feet show typical Looser’s zones. Metatarsalia II and III 
further disconnected at the collum and the hallux in its 
outer phalanx. 

Columna vertebralis; Looser’s zones in arcus vertebrae 
cer\dcalis IV and lumbalis II and III. The spine shows 
an increased thoracic kyphosis and marked lumbar lordosis. 
The structure of the vertebrae is indistinct. The height 
of the vertebrae is slightly reduced and shows a tendency 
towards biconcavity in the thoracic region. 

Thorax: Transversal pseudofractures in the left costae 
I— and the right II— R^ and VII. 

Skull: Theca cranii thin, bone structure diffuse. A lew 
round, pea-sized, partly confluent clarifications in the 
calvarium and the mandibulae. The sella turcica norma 
in size, dorsum seUae vaguely defined and poor m calcium. 

Upper limbs: Symmetrical clear bands in the necks ol tne 
scapulae. In the right scapula complete disconnection of the 
collum. In the left scapula a zone penetrating a few cm trom 
the margo lateralis towards the centre. The hand shows 
juxta-articular reduction of the calcium content ana an 
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indistinct lone ItemighltHSod pse.Tdofrnctnrcs in tlic 

the right metacerpalc I. ‘'^ cystic removed from the left fiboln near the 

tlisWlv s,;ollo„ tl,o„gh not ditiincily defined 

and tic lone .noton- piclnee in every respeet normnl. At the eternal 
puncture the trocar pierces the cortex as easily as a piece of papci. 



rig. 0. 

Sedimentation rale 12. Urine and liquor normal. "WH and Kahn negative. 

Serum cholesterol 230 mg per cent, serum calcium Ihs to ll.i mg per cent (several 
controls). Serum pho.sjihorus 2. .a mg jicr cent, serum ph().sphnta.se 3 UK. Serum jirotein 
6.7 per cent, allnnnen 3.9 per cent, globulin 2.8 per cent. 

Tlic mean output of calcium in the urine during •! day.s rvas 60. e mg a day, or slightlv 
le.ss than in a normal control. 

TJius, apart from the fairly low phosjihorus value, the blood chemistry tlid not- differ 
very much from^ the normal, and did not definitely .snjqiort the as.sumption of osteo- 
malacia. A certain re.sorvntion is indicalod as regard.^ the pliospliata.^e value rvliich i.s not 
absolutely reliable. 

As the pictures of the shelelon .‘;howed a inarhcd general dccalcificjition intensive treat- 
ment was .started witli calcium lacticum ])cr os and vitamin 1) intranm.'-eularlv. 3'rom 
carl) Dccemher lO-tT to early Marcli the jiatient received a total of ahont 1 1 million 
1 . u. of vitamin I) and about 1/2 kg calcium per os. Yet in .Tulv 1 0 IS no suhjoet ive improve- 
ment rras noted. Xor had an X-ray e.vnmination in JInv revealed anv ohjeclive improve- 
ment. The patient then moved to the northern ])art on-'inland amf no X-rav eN.unina- 
tion could he made before the 11th Xov. Ih-lS, and then in a differ, mt hosjutal. Since 
August, however, her condition had steadily imiirovod so that she wa.s aide t,) walk 
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without difficulty, get up from a sitting X a»d1) 

transformation zones. 


Discussion. 

Our patient, the M'ifc of a tradesman in good social conditions, begins at the ap of 
32 years to suffer, without apparent cause, from low back pain and pain in the legs. 
During the following 7 years the pain gradually becomes more acute, especially 
when she is walking, but disappears when she is resting. Simultaneously she devel- 
ops neurofibromatosis Recklinghausen. An X-ray examination reveals some 40 
pseudofractures or Looscr’s zones, situated almost symmetricall,y on both sidc.s. 
The clinical development, the histological picture and the X-ray findings arc uni- 
formly tj'pical of hlilkraan’s syndrome. The bone substance is remarkably poor 
in calcium in the unaffected parts of the skeleton. There is a thinning of the cortex 
established roentgenologically as well as by sternal puncture. Altliough the blood 
chemistry is normal, the roentgen examination favours the opinion that the patient 
suffers from a general bone disease. Intensive vitamin D treatment for 3 months 
causes no improvement but 5 months later the pain gradually disappears and an 
X-ray examination 11 months after the beginning of the treatment reveals a 
distinct increase in the skeletal calcium and a consolidation of several transforma- 
tion zones. 

The classification of the skeletal defect, Avhich in our case gave rise to hlilkinan's 
sjmdromc, offers certain difficulties. The exclusion of both osteitis fibrosa gonerali- 
sata V. Recklinghausen and osteopsathjTosis appears to be justified. Among other 
things, the blood calcium ratio in the former disease is higli, the plio.sphorus ratio 
low and the urine calcium excretion high. Yet in our case the blood chemistry 
and the output of urine calcium were normal. Again, the osteopsatyrosis is defini- 
tively a childrens disease. The fractures in ostcopsath}Tosis arc real fractures and 
arc preceded by a certain, if slight, trauma. Our patient did not show real fractures 
but only broken continuity in the calcium-containing 2 )art of the bone substance, 
without noteworthy dislocation of the fragments. 

We were unable to establish any disease of the kidne 3 *s or any distinct endocrine 
disturbance in our patient. The cystine diseases as affecting mainly children was 
not considered. 

Osteomalacia is held to be the commonest fundamental disease in hlilkmairs 
syndrome (Herold, Mondor, Lcger, Uehlingcr, Wcttstcin). Well known charac- 
teristics of osteomalacia are responsiveness to vitamin D therapy and a liiHi blood 
phosphatase value. Although the phosphatase values of our lal)oratorv''nre not 
absolutely reliable, those obtained were so low that they could not be used for the 
lagnosis osteomalacia. The low pho.sphorus value may perhaps suggest ost coma- 
hacia Actually the vitamin D treatment led to a favourable result but only aft^r 



C. A. IIEllNBERG AXD WALTER EDGREN. 


^TacCance has published a case of D vitamin resistant osteomalacia 
ith ililkmau s sjmdrome, wluch healed only after about 23 million i. u. of vita- 
min D. Albright has personally reported to us his Imowledge of two more similar 
onscs* 


iVn interesting feature in our case is the combination of neurofibromatosis and 
osteoporosis. Ihe skeletal changes in neurofibromatosis are well known and have 
been described by a great number of authors (Armelin, Hagelstam, Norgaard 
Stalmann, Thannhauser and others). The local changes in the bone due to the 
proximity of the neurofibroma are of minor interest. But in neurofibromatosis 
there are also general changes of the skeleton considered as parallel to the neuro- 
fibromatosis and like it due to embryogenous disturbances. The skeletal changes 
may consist in unilateral gigantism or gracility of the skeleton, or in gracility of 
the spine alone, with kyphoscoliosis as a result. In earlier literature one may find 
osteomalacia mentioned in connection with neurofibromatosis, but this is probably 
due to defective terminology and refers only to osteoporosis in general and not to 
D vutamin susceptible osteomalacia in the modern sense. However, Hagelstam, 
in a stud)^ of the literature, found 3 cases of real osteomalacia in connection with 
neurofibromatosis. Irrespective of the classification of these conditions, it can bo 
stated that general skeletal changes with extensive decalcification of the entire 
skeleton may occur also in neurofibromatosis. Norgaard’s case shows that a 
Looser’s zone may develop in neurofibromatosis with skeletal changes. 

No cases of combined neurofibromatosis and Milkman’s syndrome seem to have 
been published. The exact nature of the skeletal disturbance in our case is im- 
possible to ascertain. In ^dew of the rarity of both neurofibromatosis and Milk- 
man’s syndrome a simultaneous occurrence of the two conditions can hardly be 
considered a co-incidence. If the case is regarded as osteomalacia it has ex iuvantibus 
to be referred to the vitamin D resistant type described by MacCance. Exogenous 
osteomalacia can almost certainly be excluded. No other cases of osteomalacia 
were found in the patient’s family or the neighbourhood. PreMous to her illness she 
had spent much time in the open air and her diet was satisfactory. Nor did she 
show symptoms of sprue, Basedow’s disease, affections of the kidneys or other 
conditions favourable to the development of osteomalacia. 


Summary. 


A carpenter’s wife, in good social conditions, begins at the age of 32 to suffer 
from increasing low back pain when walldng. Simultaneously mult^l« 
fibromas and naevi pigmentosi appear. Her invalidity increases so ti^t ^ J 

unable to rise from a sitting position without help, and she has to use rant . 

MTien she is 39 years an X-ray examination reveals a typical Milkman s yn 
with some forty, almost symmetrical, pseudofractures ® 

locabzed to the pelvis, the shoulder girdles, the necks of the femora and e 

^'^The^'skeleton is markedly decalcified. Blood chemistry normal with the excep- 
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tion of a relatively low serum pliospliorus value. Following an intensive \ntainin D 
treatment a certain improvement takes place, but not before 8 montbs after the 
beginning of the treatment. 

The general changes of the bone substance are assumed to be the direct condi- 
tion for the development of Milkman’s syndrome in the patient. 

The inferiority of the bone substance may be thought to have developed as a 
parallel phenomenon with the neurofibromatosis or possibly because of raised 
resistance to vitamin D. 
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Coiiibiiied Kymograpliic and Electrocardiograpliic Studies 
of the Duration of the Presphygiuic Period. 

By 

BRYAN FABRICIDS.* 

{.Sabmitted for publication Jannary 26, 1949.) 


The presphygmic period is the space of the cardiac systole between the closure 
of the atrio-ventricular valves and the instant when the semilunar valves open 
and the ejection of the blood begins. Its duration is usually determined by taking 
cardiograms and pulse curves simultaneously. By this method it was by Eobinson & 
Draper (5) found to be from 0.07 to 0.987 seeond, by Edens (2) on the average 
0.07 second, by Weitz & Graner (8), in studies on rabbits, from 0,045 to 0.085 
second, by Blumberger (1) varjring &om 0.05 to 0.10 second. By Katz (1941) (3) 
it is stated to be, in the normal subject with a frequency of 78, 0.04 second. 

In the following I shall describe a method by which I have been able to de- 
termine the duration of the presphygmic period by a combination of electro- 
cardiography and kymography ad modum Stumpf (7) with 36 mm grid diaphragm 
and falling film, — a method which makes it possible both to obtain lengthy 
curves rich in details and to get the cardiac movements registered as far as possible 
corresponding to one single point. 

The patient is placed on the roentgen couch, which is sloped at an angle of 70 
degrees; in which position he is better able to relax without the position of the heart 
in the thorax being altered from Tvhat it would be if he were standing upright. 
Under screening, one of the slits of the grid diaphragm is then brought in juxta- 
position to the most prominent point of the left ventricular border or if it is 
impossible otherwise to get the movements corresponding to the aortic arch reg- 
istered — close to it. The patient is connected to the cables from a transportable 
electrocardiograph, the falling-time of the kymograph is calculated to between one 
and a half and two contractions of the heart, and the recording is then made with 
the two apparatus simultaneously, the registration with the electrocardiograph 
being begun before and ended after that of the kymograph. 


‘ Vardegade 21, Copenhagen. 
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DOTATION OF THE OTESPHYGMIC PERIOD. 


fniie there will be thrown into the patient a cur- 
^''3\he^samrfrLuency of oscillation as that of the alternating current used, 

commences and stops simultaneously witt the exposuie from 
dbTe on the electrocardiogram exactly to delimit the section *“ *“ 

tTmogrophic segment; and as there are time-markings both on the electeocar 
gSm md’^the kymogram, it is possible to determine the relation betu-ecn the former 



Fig. 1. EKG: Electrocardiogram. A; Marginal curve of aorta. V: ^targinal curve of left ventricle. YD; 
Duration of ventricular diastole. VS: Duration of ventricular sj'stolc. AS: Atrial systole. 


and the sections of the different marginal curves as well as the mutual relation 
between these, and their duration. 

The marginal curve of the aorta (see Fig. 1) is extremely constant and corres- 
ponds to Lewis (4) aortic pressure curve. When the semilunar valves open and the 
outflow of blood commences, the marginal curve takes an oblique, lateral course 
as one in the beginning straight line, which at the end of the systole, when the 
pressure in the ventricle begins to fall, passes over into a convex arc, which reaches 
its lateral point at the moment when the pressure becomes the same in the aorta 
and the ventricle, ’\^^lile the ventricular pressure thereafter falls evenly, the curve 
moves over towards the middle, and when the pressure has fallen sufficiently the 
systole comes to an end, the semilunar valves closing, whereby a valve-closure 
notch is produced. Then, during the diastole, the aortic margin continues medially 
in a straight line, which toward the end of the diastolic period takes an almost 
perpendicular course corresponding to the period of relaxation, until the next 
systole begins. 

The marginal curve of the left ventricle (see Fig. 1) shows a distinct resemblance 
to the volume curve described by Straub (6). At the end of the lateral movement 

t at IS to sa} at the end of the diastole, there is seen a little, brief movement 
toward the middle, a notch; upon which the curve again for a very short distance 

due to the closing of the atrio-ventricular valves, wliich become pressed into the 
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Table 1. 


Name 

Interval betvreen 
medial movement 
of ventricle and 
beginning of lateral 
movement of aorta. 

Interval bet'w'een 
beginning of QRS 
complex and. begin- 
ning of lateral move- 
ment of aorta. 

Length of space 
between mitral- 
valve notch and 
beginning of QRS 
complex. 

Duration of 
presphygmic 
period. 

j 

seconds : 

! seconds : 

seconds : 

seconds: • 

G. B 

0 

O.OG 

0 

O.OG 

1. B. I - 

0 

0.O7 1 



» II 

0 1 

0.06 

1 



K. E. I 
» II 

G. N. I . 
A. B. ... 
K. G. ... 
E. G. ... 

M.E 


E. H. I . 

» n 

E. M 

K. ar 

ar.M. I.. 

t> II. 
A. N. I . 

0 II. 
K. N. I . . 


H. I . . . 

II .. 
in . 
la'. 
Ha. 



II 

T.P. 

I. 

» 

II 

R.P. 

I. 

jy 

n 

K. S. 

I. 

t> 

II 

K. T. 

I. 

3> 

n. 

M.T. I.. 

1> 

n. 


G. IV 

Iv.R. I.. 

» II. 
* III , 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.03 

0 

0 

0 

0 

0 


0.06 

O.OG 

0.03 

O.oi 

O.OG 

0.03 

0.07 

0.07 

0.07 

O.OG 

0.07 

0.06 

O.oi 

0.04 

0.07 

O.OG 

0.06 

0.07 

0.07 

0.06 

0.07 

0.07 

0.07 

0.04 

0.06 

0.06 

0.07 

0.04 

O.OG 

0.04 

O.OG 

0.04 

O.OG 

0.04 

0.06 


0 

0 

O.Oi after 

0 

0 

0.1 before 
0.02 after 
0.02 after 

0.03 after 
0 
0 

0.02 before 

O.Oi after 
0.O2 after 
0 

O.Oi after 
O.Oi after 
0 

0.02 after 


0.02 before 


0 

0.02 after 


0 

0.02 after 


0.06 

0.06 

0.02 

O.OG 

0.03 

O.os 

0.05 

0.05 

0.04 

0.06 

0.04 

0.06 

0.05 

0.04 

0.07 

0.05 

0.06 

0.07 

0.05 


O.os 


0.06 

0.04 


0.04 

O.os 


to the difference in time between the beginnine of the OPq i 

ginmng of the lateral movement of t-bp T complex and the be- 

which the mitral valve-closure notch faUs b'^fo 

0.03 second; .Mol accords .eU values . 


-liaphragur, of young -%cttr?Xdtea& 
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Macrocytosls In Acnte Hepatitis anfl Peniicions Anemia, 
A Comparison Based on S30 Price-Aones Cnives. 

Witli two Case Reports of Acute Hepatitis 
Complicating; Pernicious Anemia. 

By 

GUNNAR LINDGREN,' 

(Submitted for publication January 26, 1949.) 


It is a well known fact that in fernicious anemia there are anisocytosis, foikilo- 
cytosis and an increased mean red cell diameter. The cause of these changes is gener- 
ally attributed to the lack of a specific hemopoietic principle. 

Changes in the blood picture are also to be found in a number of cases w’ith 
' disorders of the liver. Thus a relative increase in the mean diameter of the erythro- 
cytes and an anisocytosis which rises with the increasing mean diameter, are to 
be observed in almost every case of acute hepatitis (12). 

Hence the hematological changes of pernicious anemia and hepatitis offer cer- 
tain similarities. In addition to this there is the fact that the liver probably oc- 
cupies a central position in the pathogenesis of both disorders. It would there- 
fore have seemed reasonable to suggest — as has already been done by several 
authors (3, 8, 16, 20, 22) — that macrocytosis in severe liver damage may be due 
to the liver having lost its power to store or to utilize and release the antianemic 
principle of pernicious anemia. 

Extracts from the liver of patients who have been inadequately treated for pernicious 
anemia may not contain the active pernicious anemia principle (6, 9, 21). Schiff, Rich <fc 
Simon (18), however, have succeeded in obtaining active extracts from the liver of pa- 
tients with cirrhosis of the liver and simultaneous inegalocytic anemia, acute yellow 
atrophy of the liver, toxic hepatitis and other forms of damaged livers. Goldhamer, 
Isaacs & Sturgis (6), who have carried out similar experiments, have even been able to 
produce an active extract from a patient who died of acute yellow atrophy of the liver 
with severe macrocytic anemia. They found it Dhighly suggestive that, although the 
ac ive principle may be present in the liver, if sufficient hepatic damage is iirescnt, 
tins organ is unable to release the necessary substance for red cell development in a suit- 
able form fo r utilization by the body tissiiesD. 

^ Danderydsgatan 12, Stockholm. 
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Most of the investigations referred to above have been carrip,! ... -.i. 

tracts from cirrhotic livers. It seems permissible to assume that an f 
soning may be applicable also in cases of acute hepatitis. T W 
little discussion about these acute cases in this connection, however anritTal 
not been possible to obtain any direct information from the papers WtW 
published. Hence the following observations from two cases of pernicious anemia” 
complicated by hepatitis may be of interest and likely to contribute to the know’ 
ledge concerning the mechanism of macrocylosis. 
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12. V. 4C 

Fig, 1 a. 


27. VI. 46. 
Takata in case 1. 


Case Reports. 

Case 7. ]\ralc, 59 years of age. The patient was healthy until April 1944, when per 
nicious anemia was discovered. The laboratory findings were typical; hyperchromic 
anemia, anisocytosis, increased mean red cell diameter, increased serum iron, histamine 
refractory achlorhydria, megaloblastic sternal marrow (fig. 1 b). Roentgen examination 
of the stomach disclosed no tumor. After injections of potent liver extract (8 ml per- 
naemon forte) he got a characteristic reticulocyte response with a rise from 0.5 to 25 %. 
Tliere was also a typical rise in the hemoglobin values (Hgb) and the number of red blood 
corpuscles/mm^ (R. b. c.). 

During the rest of 1944 and during 1945 he visited the out-patient department several 
times and was treated with liver extract injections, either 2 ml pernaemon forte or 2 ml 
heptomin, every 3 — 1 weeks. When examined 27. XIL 45 Hgb^ was 82 % and R. b. c. 
3.4 mill. 

After this the patient neglected to come for the usual monthly controls and did not ■ 
return until 22. HI. 46. Hgb had now fallen to 52 % and R. b. c. to 2 mill. He also showed 
signs of slight myelopathy. From 22. HI. 46 to 12. IV. 46 during a stay in the hospital 
he was treated with altogether 16 ml pernaemon forte raising his Hgb to 76 % and R. b. c. 
to 3.5 mill. The reticulocyte peak was ll.s %. 

At the next visit in the out-patient department 11. V, 46 he had developed typical 
hepatitis- and was ordered to bed. He was slightly jaundiced (bilirubin in serum =7.6 
mg%) and complained of lassitude and loss of appetite. His stools were ))claycoloured» 
and urine dark, Ehrlich’s test for nrobilinogenuria being strongly positive. Takata’s 
reaction disclosed liver damage (fig. 1 a). When repeated later on, 26. VI. 46, ® 

from this test were still more pathologic despite the almost normalized serum bihrubm 
(1.1 nig%). After 31. VIIL 46 the patient once again failed to appear until 21. 

In spite of his not having had any liver extract therapy since 12. IV. 46 only slight 
anemia had developed (Hgb 70 %, R. b. c. 2.9 mill.). A series of liver extract injections 
was planned, but after the first one (2 ml heptomin) the patient disappeared for another 
5 months. This time his negligence resulted in a considerable decrease in the blood values, 
Hgb becoming 40 % and R. b. c. 2 mill. (30. VII. 47). 

^ 100 IG ft hemoalobin/100 ml blood, ^ a 

The possibility of an inoculation hepatitis must be taken into o^s'derat.on several of 

hepatitis patients being treated in the medical service and in the out-patient department dur g 
—1946. 
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Fig. 1 b. Price-Joncs’ curves in acute hepatitis complicating pernicious anemia. Case i.(inalc, 59 xtb). 

Abscissa indicates erythrocyte diameter in //, ordhiate number of red blood cells \vithin each 0.5 
it group. Date of examinations, serum bilirubin, mean read cell diameter and its standard devia- 
tion (ff), hemoglobin (Hgb) and number of ciythroc 3 ’tcs/mm’ (R. b. c.) simultaneous!}’ determined 
are tabulated to the right of figure. Tlic vertical line at 7.GS n indicates the average of the mean 
red cell diameter in 90 healthy subjects (5). 

Pernicious anemia was discovered in April 1944, acute hepatitis diagnosed 11. V. 40. Though no 
treatment with liver extract was given 12. IV. 4C — 21.11.47, the Pricc-Joncs' curve was normalized 
when the hepatitis had subsided. 

At the height of the hepatitis (11. Y. 46) his Price- Jones’ curve disclosed macrocytosis 
but only slight anisocytosis. Pig. 1 b also shows that when the hepatitis had subsided 
the curves had been normalized without the sujjpli/ of any further extract. 

Case 2. Female, 63 years of age. The patient was suffering from subchronic polyarthritis, 
which had first made its appearance in 1940. Pernicious anemia was discovered in August 
1943. In this case, too, there was exactly the same complete symptom complex and cri- 
teria for the diagnosis as in case no. 1, After the discovery of the anemia she was treated 
regularly with liver extract injections (approximately 2 ml pernaemon forte every sec- 
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ond week). Towards the end of June 1945 graduallv inc^eac!^Tlcr j , 

jnth accompanying fatigability, lassitude andlnorexil She had noSomhal 
however. The urine was dark, containing an excess of urobilhiogen the sZl 
coloured-). After a time she began also to complain of diarrhea and itchLg 5te lb' 

Jo If ft ^Tv the hospital until 7 Ym 

urobihnogenuria, the urobiUnuria had diminished and the tols 

intt’ I suggesting hepatitis. The highest bilirubin value obtained dt 

ing the course of the disease (26. i mg%) was reached on 16. YIII. At this time all bint 
pains had completely disappeared. Even on the day when she was discharged from the 

hospital (29 Vm 45) to go on restmg at home, the biUmbin value was considerably 
increased (10 rag%). ^ 


9. Yin. 45. 


15. Xn. 45. 




Fig- 2 a. Takata in case 2, 


Tlie last liver extract injections previous to the development of hepatitis were given 
on 5. IV, 12. V, 18. VI and 17. VII. 45. From 17. VIL 45 to 26. III. 46 the patient received 
no liver extract therapy but was given considerable doses of iron (from 18. II. to 26. 
III. 46) without any effect (fig. 2 b). The serum iron was 137 y % (15. III. 46). As soon 
as full doses of liver extract were given (from 26. III. 46) the situation changed and al- 
ready on 23. IV, 46 Hgb had reached 74 % and F. b. c. 3.i mill. 

The following course was uneventful, her anemia being kept rather well under con- 
trol by regular liver extract injections. At her last visit in the out-patient department 
(Sept. 1948) Hgb was 82 %, B. b. c. 3.9 mill./mm^ and mean erythrocyte diameter 8.56 /i. 
The diameters of the red cells were distributed as follows; 


Diameter {(.i) 

Number of red blood cells 


7 7.5 8 8.5 9 9.5 10 10.5 11 

3 11 26 17 29 7 4 2 1 


Cholecystography did not disclose any abnormality, neither did the thymol test or 
Takata deviate from normal. Serum contained 42 y % iron. 


Comment. 

Case 1 demonstrates that macrocytosis in hepatitis cannot he due to the mahihty 
of the liver to store the hemopoietic principle, the Price-Jones curve 
normalized during the recovery period of the hepatitis without any supp y of i 

The antipernicious anemia factor (= Castle’s hematinic principle) is suppose 
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Date 


j\Iean 

dia- 

meter 


Stand. 

dev. 


Hgb 

(%) 



R. b. c, 

X 10« 


Bili- 

rubin 

in 

serum 

(mg%) 


Urine 


Urobi- 

lino- 

gen 


Urobi- 

lin 


Bill 

rubin 


17. vn. 45 


8.50 


0.S9 


82 


3.S 


4.0 


+ + + 


+ + + 


Vlir. 45 


8.80 


1.05 


22.5 


(+) 


+ + 


14. XII. 45 


8.75 


0.82 


Big. 2 b. Price-Jones’ 


18. II. 46 

1 

I 

8.81 

26. III. 46 

8.50 


76 


3.0 


0.0 


I I 


+ + + 


1.32 


+ -J- 


70 


3.2 


1.1 


J-.L 


+ 


1.58 


52 


2.1 


0.7 


+ + -i- 


i-++ 


ancinm. 


+ 


complicating pernicious 

Same indications as in fig. l b. ’ 

treatment ivith l^vcr cxtmc^ <l!ngnoscd in June 1946. Xo 

elude the possibility tSrmacrocytosl^ ill h’ c^^e docs not ox- 

tte Uver to utilize and release tto principle " *“ °f 
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IB case S the Mglcst aean diameter and MHrubin values were obtained almost 


simuUaneo^lv (0. VIII, 45 „ig, 2 b,). Despite' "tL" plw ITrS 
any bver extract m]ectmn since 17. Vn. 45, the anisoeytosis bad not incieaEraf^ 
the hepatitis had subsided (14. XII. 45). No obvious anemia had developed either 
Only .after another 2 mouths’ pause in the treatment irith liver extraof did there 
appear any ina^est increase m the anisoeytosis which was followed by a ranid 
rop in the patient’s Hgh and E. b. c. values during the next month. Iron ad- 
ministered during this period, could not prevent the relapse of her anemia As 
soon as full doses of liver extract were given, however, the situation changed Al- 
ready on 23. lY. 46 Hgh had reached 74 % and E. b. c. 3.1 mill. 

Owing to the long latency before anemia again developed after the cessation 
of liver treatment, it must be considered unlikely that the increase of the mean 
diameter at the height of the patient’s hepatitis could he attributed to the in- 
ability of the liver to store the hemopoietic principle. As in case 1 it is not pos- 
sible to conclude from this test either whether macrocytosis in hepatitis may be 
caused by a failing of the liver to utilize and release the principle. 

A deficiency of this kind in the liver function, however, seems hardly able to 
give an exhaustive explanation as to the origin of macrocytosis in hepatitis, the 
differences in the peripheral blood picture of hepatitis and of pernicious anemia 
apparently being rather too great. Schalm (17) assumes: »In pernicious anemia 
there is constantly an elevated colour-index, an elevated volume-index, important 
anisoeytosis and very distinct poikilocytosis. In most cases of hepatic damage 
however — perhaps with the exception of the group of cirrhosis of the liver — 
neither the colour-index nor the volume-index are elevated. Another remarkable 
difference is the moderate anisoeytosis and the almost complete abscence of ab- 
normal poikilocytosis.)) Besides Schalm several other writers (1, 2, 3, 4, 7, 10, 
11, 13, 14, 19, 22) have published similar observations, based chiefly, however, 
on investigations of only one or a few cases. Mogensen (14), however, states that 
))on the whole the literature on this question gives the impression, that an in- 
dubitable difference has not been proved between the distribution curves in dis- 
eases of the liver and in pernicious anaemia». 

Our observations from a comparison between the Price- Jones’ curves in one 
series of uncomplicated hepatitis cases and another of pernicious anemia further 
exemplify the differences between the two disorders. 

Fig. 3 illustrates the correlation between the mean diameter and the simul- 
taneously determined standard deviation^ in 685 Price- Jones’ curves &om 220 
acute cases of hepatitis, in 56 curves from 31 cases of pernicious anemia and fi- 
nally in 89 curves from as many healthy subjects. 

The abscissa indicates the mean diameter, the ordinate the standard deviation m the 
curve on which the mean diameter has been calculated. The hepatitis values are too 
numerous to be given individuaUy in the figure, and therefore 0“^^, f 

( A) for the correlation in question has been inserted. The hues parallel with it m ^ 
the boundaries ±2 a and ±2.5 a. The observations from permcious anemia cases, Row- 

As in OUT nietho(J only one diameter of each cell is measured it will not be advisable t'l 
anisoeytosis and standard deviation as identical^ expressions without further analysis. A hig gr 
poikilocytosis may raise standard deviation considerably. 
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outside tlie ±,2 a boundary. Pig. 4, liowcvcr, sliows tliat no fewer tban of 
these 24 arc situated > 2 cr from tlic regression line of liepatitis, Clii-square 
analysis sliows that the difference between the hepatitis and the pernicious 
anemia group in the above mentioned respect is statistically significant (-/ = 
77.6; P < 0.001). 

Table 1. 


Pcrcerxiago of Cells tn Extreme Diameter Classes < G .5 and > 10. 5 u. 

Comparison between normal subjects and casca of acute hepatitis and pernicious anemia divided 
into two groups according to hemoglobin value. 


• 

Hgb 50—79 

or 

/o 

1 Hgb >80 ' 

1 

0/ 

/o 


< G.r> /ij 

>10.5 /ij 

n 

1 < G.5 u 

l! ^ 

' > 10.5 u 

1 ^ 

n 

1 

^sormal 

Acuto hepatit is 

i 

i 

I 

i 0.1 


4,000 

p p 

1 1 

*0.02 

9,000 

18,800 

Pernicious anemia 

1 3.7 

3.3 

j 900 


4.4 

800 


n - number of cells used for calculation of percentage; 100 cells measured in each case. 


Table 1 shows yet another difference of the peripheral blood between pernicious 
anemia and acute hepatitis. It will be seen that in the former disease there are 
more cells in the extreme diameter classes than in the latter. 

In fig. G the regression line has been inserted for the correlation between the 
H^b percentage and the simultaneously determined number of red blood ceUs/mm= 

in°acutc hepatitis ( ). The boundaries ± 2 a arc indicated in the usual way. 

The corresponding determinations in a number of pernicious anemia cases have 
been marked individually (•). Their regression line is indicated by • 

The difference in the position of the two regression hues does 
nssu,nption put fonvnrf by stvoial vrites that tbo enlarged blood colls m acute 
liepatitis and in pernicious anemia have different shapes. 
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Fig. 6. Hemoglobin percentage (abscissa) and simultaneously determined number of red blood 
cells/mm’ (ordinate). Comparison between amie hepatitis (regression line A) and periiicious anemia 

(•; regression line B).^ 

The thin continuous lines parallel with line A indicate i 2 ff. 


seA’'eral autliors have suggested that macrocytosis in severe liver damage may be 
due to the liver ha^^ng lost the pover to store or to utilize and release the anti- 
anemic principle of pernicious anemia. 

Tvo cases of pernicious anemia complicated by acute hepatitis are reported. 
The first one of these cases demonstrates that macrocjdosis in hepatitis cannot 
be due to the inability of the liver to store the hemopoetic principle, the Price- 
Jones’ curve becoming normabzed during the recovery period without any supply 
of liver extract. As this principle is supposed to be stored in other organs besides 
the liver, the case, however, does not exclude that macrocytosis in hepatitis is not 
due to the failure of the liver to utihze and release the principle. 

^ Eegression equation A: y = 1.11 -f 0.038 x; b = 0.03S ± 0.OO2; r = 0.83 ± 0.021; n = 225- 

» » y = 0.053 s — 0.5G; b = 0.O52 ± 0.003; r = 0.93 ± 0.021; n = 44.’ 

4 — i93631, Acta med. Scandinao. Yol. CXXXYL 
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The details of the Price- Jones’ curves from 220 cases of acute hepatitis 31 cases 
ot pernicious anemia and 89 healthy subjects have been studied and the correlation 
determined within each of the groups mentioned between mean diameter and 
standard deviation (fig. 3), between hemoglobin percentage and mean diameter 
(fig. 4), between hemoglobin percentage and standard deviation (fig. 5) and finally 
between hemoglobin percentage and number of red blood cells/mm^ (fig. 6). The 
differences in the peripheral blood picture of acute hepatitis and pernicious anemia 
were found to be rather great in these respects. Consequently it seems hardly prob- 
able that macrocytosis in hepatitis may be due to a simple inability of the liver to 
utilize and release the antianemic principle of pernicious anemia. 
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Kg. 1. 

Finger-pulp temperature under local cooling and response to intravenous injection of 5 ml 
10 % tetra-ethyl-ammonium bromide in a normal individual. 

Finger-pulp temperature during local cooling and the response to intravenous injection of 
5 ml 10 % tetra-ethylammonium bromide in the patient Isov. lUtli 

Finger-pulp temperature during local cooling and the response to intrr^enous injection of 
5 ml 10 % tetra-ethyl-ammonium bromide in the patient Oct. 29th lJ4o. 

Time for injection. 


abscissa: time in minutes. 


ordinate: pulp temperature in degrees centigrados. 


hidirect heating by the method of Gibbon S Landis (1932): 

Tiie right hand •warms normally hut after a prolonged latent period. The left 
foot cannot be warmed indirectly even if the patient is bathed in sweat by tbe 
heating. 

For two months the patient was treated with Finsen-light baths, remedial gym- 
nastics and prostigmin. He became more and more enfeebled, and by degrees stiff 
in all joints; the sldn became tight all over, and he developed difficulty in si\'al- 
lowing. 14 months after the onset of the illness the left arm began slowly to im- 
prove and strength began to return so that be could take short walks alone. On 
re-examination 16 months after onset, movements of all joints were restricted, 
the sldn of the left arm was normal, but everywhere else it was hard, smooth and 
shiny, especially on the chest, neck and right upper arm, Avith increased SAveating 
of the hands and feet. During this period he AA^as treated A\dth massage, active 
movements, and for a short time Avith percorten (Ciba) (1 ml intramuscularly 
daily for 12 days). In the tAvo months after this the stiffness of the joints almost 
disappeared and the strength of the muscles of the back and abdominal AA'all im- 
proved, so that he is noAA' in a relatively good condition. 

The various laboratory examinations shoAx nothing neA\^ 

Biopsy of muscle Sept. 21st 1948 (Erna Christensen): slight degeneration of a 
part of the myo-fibrils, since the individual bundles contain fibres of AA'idely vary- 
ing thickness.^ No lymphoc)i;e infiltration is found and only moderate bypertrophv 
of the interstitial connective tissue. 


Biopsy of shn Sept. 21st 1948 (Erna Christensen): Atrophy and deficient corni- 
fication of the epidermis, flattening of the papillae, hypertrophy of the collagenous 
connective tissue in the chonum, degeneration of the hair-follicles but apparently 
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normal STvoat and sebaceous glands In mnn-u' -na-nfe x. i* • * 

perivascular and around the degenerated hair toUioleTl S' ’’“‘I 

level tor IS minutes (Kg. 1) ® ® - “ieWned .st this 

Discussion. 

considered to be tbe cause of the pathological 
condition described. The onset of the symptoms after this injection followed^e 
classical course of serum sickness. Muscular changes after serum treatment cor- 
responing cknica,lly to those found in our patient and included in the picture 
radiculitis, neuritis and polyneuritis have also been observed previously. The 
earliest certain description of these changes appears in the Trench literature 
(Gangolphe & Gardere 1908). Subsequently case records were published in many 
countries and a number of critical reviews have appeared in which the authors 
have attempted to systematise the previous descriptions (Petit 1925, Allen 1931, 
Bineau 1938, Bennett 1939). A case very like the present one except for the ab- 
sence of skin manifestations, and progressing over a period of 15 years, is described 
by I’Hermitte (1938). The occurrence of peripheral cyanosis after serum-sickness 
has also been reported previously and was ascribed to abnormal functioning of 
the autonomic nervous system (Bineau 1938). 

Tbe observed changes must be attributed to an allergic reaction, either at the 
sites of tbe manifestations or in tbe centres influencing tbe function of major 
parts of tbe organism, e. g. nerves and ductless glands. In our patient there is €%!- 
dence of damage to somatic nerves (trigeminal hyperesthesia) and to the auto- 
nomic innervation of the blood-vessels (abnormal reactions to indirect warming 
and tetra-etbyl-ammonimn blockade). 

Tbe electromyograpbical studies and tbe increased sensitivity to acetylcholine 
indicate that the muscular disturbances are of peripheral origin, but whether 
neurogenic or myogenic cannot be distinguished. It is possible that they are due 
to dysfunction of tbe autonomic regulation of the blood supply of tbe muscles. In 
experiments on animals it has been shown that section of paras 3 Tnpathetic and 
sympathetic fibres can produce muscular atrophy (Kure et al 1927) and in man 
it has been demonstrated that muscular fatigue sets in earber under such cir- 
cumstances (Altenburger 1931). Tbe changes in tbe skm, which together with the 
muscular abnormabties have dominated tbe picture, may perhaps be of local on^n, 
but dysfunction of tbe autonomic nervous system is as likely a cause. Both t e 
autonomic disturbance demonstrated and tbe fact that one extremity escaped 
both tbe skin and muscular disorders are points in favour of the latter causation. 

While tbe muscular changes resemble those pre\dously reported after serum in- 
iection, skin manifestations of tbe character here described have not been previ- 
ously reported after serum treatment, which would mdicate that it . 

aUergic reaction itself but tbe damage to ceUs controUmg the Homal metubo^^^^^ 
of the skin and muscles wbicb is tbe cause of tbe syndrome. Tbe latter tbrou,,h 
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its development corresponds exactly to tlie symptom-complex termed sclerodermia 

The'^’first tliree phases — prodromata, oedema and induration — are passed 
tliroimh quickly. Some isolated areas are progressing towards the terminal atxoplnc 
phase! It must be added that only rarely have the muscular symptoms been re- 
ported as occurring so early and so predominantly. (On Sclerodermia ^ffusa: S. 
Ehrmami & S. R. Briinauer, Handbuch der Haut- u. Geschlechtslcranliheiten VIII/ 
2, 717—858, Berlin 1931.) Pathological pictures such as the present have previously 
been described as dermatomyositis. It is not possible to decide which term is the 
more correct; they are both expressions of our defective understanding of the es- 
sential nature of the disease. 

It is seen that a picture like sclerodermia can be produced on an allergic basis. 
As the observed prodromata of sclerodermia consist of fever, irritability, urticaria, 
erythemata and rheumatic pains and swellings of the joints, a picture completely 
corresponding to that of serum sickness, it is probable that an allergic process 
is not uncommonly the cause of these manifestations. Besides the changes found 
in our patient there is much to indicate that damage to nerve cells is the link be- 
tween the primary alterations and the appearance of the symptoms. The changes 
are often confined to the area supplied by a nerve-trunlc and when one extremity 
is affected a sharp demarcation at the mid-line can as a rule be seen. Haxthausen 
(1947) has shown that when sldn from an area of morphoea (sclerodermia circum- 
scripta) is transplanted to a healthy area and race versa, the sound transplant is 
converted to sclerodermic tissue while the abnormal skin becomes health)'. This 
also indicates that the disturbances are of nervous origin.^ 


Summary. 

From a case of sclerodermia after serum treatment and the results of investi- 
gations upon the patient it is suggested that sclerodermia is often due to ner- 
vous disturbances excited by an allergic reaction. 
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The Electrocardiogram in Hypocalcemia with Special 
Reference to tlie T-wave. 

By 

OLOF LJUNG.* 

(Sabmitted for publication February 12, 1949.) 


It is "well known that hypocalcemia is common in children showing spasmo- 
philia. In adults it is found in post-operative and idiopathic hypoparathyroidism. 
Hypocalcerma may also accompany enterogenous disturbances such as sprue or 
coma hepaticum as well as the final stages of a chronic nephritis. If the aim is to 
study the electrocardiographic changes produced by hypocalcemia, hypocalcemia 
due to hypoparathyroidism is suited best because the other forms of this disease 
are associated with severe disturbances which may also influence the electrocardio- 
gr^hic pattern. 

j^he appearance of the electrocardiogram (ecg) in hypocalcemia has engaged 
the interest of many authors. The first publications on this subject dealt mainly 
with the appearance of the ecg of children showing spasmophiha. Most of the early 
authors (Morgenstern, 1914, Schiff, 1923 — 1924, Dosiades & VoUmer, 1927, and 
others) wrote that the ecg of children showing spasmophilia was characterized by a 
high T-wave w^hich was often peaked. Carter & Audrus (1922) were the first to 
bring forward evidence that spasmophilia produced prolongation of the Q — ^T 
interval. The majority of later authors supported this view (Aschenbrenner & 
Bamberger, 1935, Alannheimer, 1939). Other changes viz. a short conduction time, 
changes in the configuration of the T-waves and in the QRS complex which have 
occasionally been observed by some authors, do neither occur regularly nor are 
they characteristic of hj'pocalcemia. Several later investigators, however, have 
supported the view that the T-wave is increased and peaked in hypocalcemia 
(MigUori, 1938, Nadrai-Pecs, 1941). Also flattened T-waves have been observed 
in a few cases (Aschenbrenner & Bamberger, 1936). 

As regards hypocalcemia in children the opinion seems at present to be that it 
produces prolongation of the Q— T interval. Concerning the coidiguration of the 
T-waves in these cases, the authors are not agreed. This apphes also to hypo- 
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oalcemia in adults thougl in this casa there is more controversy about the 
ouestion whether the T-wave is normal or abnormally low. • i . , _ 

^ Several authors have reported that a prolonged Q— T interval is a typical featur 
of the ecff in hypocalcemia in adults (Carter & Andrus,^ 19--2, Hec ' or i, 
1937, Baricer et ah, 1937, and others). Most of them claimed that hypocalcemia 
did not produce any other characteristic electrocardiographic changes. 

Marzahn (1934, 1935) reported a case of post-operative tetany in which the 
Ti-wave was slightly negative and the To-wave low. He referred these changes to 
a myocardial lesion caused by the tetany. In two groups of 4 cases of hypocalcemia 
which came under their personal observation, Justin-Besan 5 on & Laroche (1943), 
and Cellina & Selvini (1946) each found abnormal T-waves in one case. Hoesch 
(1939) reported one case of hypocalcemia in which the T-waves were abnormal. 
He wrote that he had often found low or iso-electric T-waves in the presence of 
hypocalcemia. Several textbooks also state that the T-wave is often either low or 
iso-electric in hypocalcemia (Jores, 1942, Sherf & Boyd, 1945, and. others). Accord- 


ing to Basmussen (1946) it may also be negative. 

Hegglin & Holzman (1937) reported 8 case of post-operative hypocalcemia. 
Hecht & Korth (1937) discussed 12 cases of post-operative and 11 cases of idio- 
pathic tetany. They did not identify any typical changes in the T-waves. (There 
was obviously only one instance in either group in which the T-waves were ab- 
normal.) Admittedly, in some of these authors’ cases the serum calcium was but 
slightly reduced. However, if all the cases of these two studies are taken together, 
the blood scrum calcium content was below 7.5 mg% in 14, the degree of hypo- 
calcemia being in some of them almost the same as that reported by the other 
authors mentioned above who found abnormal T-waves in the ecgs of some of 
their patients. 


Fernbach & Szandany (1940) described a case of hypocalcemia in wliich normal 
T-waves alternated with abnormal ones in ecgs taken at intervals of a few days, 
whilst the serum calcium values did not change. I have observed one case of hypo- 
calcemia due to chronic nephritis and two cases of post- operative hypocalcemia 
in which normal T-waves alternated with abnormal ones in the course of one day 
(Ljung, 1945). As the serum calcium rose the T-waves became normal and did not 
show any instability. These observations has led me to the suggestion that, apart 
from a prolonged Q T interval and abnormal T-waves, the ecg in hypocalcemia 
may be characterized also be a marked instability of the T-wave. ^ 


Personal Studies. 

Material and Techiiq^ne. 

™ ‘0 stady tlie appearance of the ecg in 
special consideration to tile behaviour of the T-rvave \s 

suItX atr “'I types of liypocaLmi a c b; 

11 a ‘r “ comparatively rare it is witliin a 
reasonable period of time very difficult to collect sijficient material 1^ 3 ^; 
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Tlie normal values of tlic blood serum calcium content range between 9 andn 
g /o. Only marked liypocalcemia produces typical electrocardiographic chanaes 


The series here presented comprises 28 cases. In 1 of them hypocalcemia was due 
to an enterogenous disturbance, in 7 to chronic nephritis, and in 20 there was 
post-operative hypocalcemia. In studying these cases particular attention was 
given to the last mentioned group including 18 women and 2 men. Their ages 
ranged betwmen 17 and 61 years with an average age of 40 years. In 18 of them I 
have on several occasions personally taken the ecgs. 

The ecgs ■were taken with the aid of the elctrocardiograph »Triplex)> (system 
Elmquist) -ndiich is commonly used in Sweden. As a rule, only limb leads were used 
and recorded. The tracings were evaluated on the basis of the standard criteria. 
A line going either through the T — or U — levels was chosen as iso-electric 
level. The amplitude of the T-'wave wms measured from this line to the middle of 
the contour at the top of the P- or T-waves. The measurements were made with 
an accuracy of ‘/a millimeter, 1 cm corresponding to 1 millivolt. 

As a rule, tliree ecgs were taken when the serum calcium values were lowest 
and before applying any therapeutic measures. In some cases the tracings were 
made in the course of t'U'O successive days; in others they were made on one day at 
intervals varying between half an hour and two hours. The conditions of the exami- 
nations were always the same, i. e. the patient was examined on fasting and after 
having rested five minutes before each examination. In most cases three ecgs 
were also taken when the serum calcium values were restored to normal in response 
to treatment ■unth vitamin D, the conditions of the examination being the same as 
those described above. 

On exercise ecgs were taken either two or three minutes after the patient had 
run up and down Nylin’s staircase at a moderate pace five times or after any 


sixnilQ.T exercise# 

Ergotamine was administered in the form of »Gynergen-Sandoz». The ecgs were 
taken 45 minutes after the subcutaneous injection of 1/4 mg Gynergen (m case 3 
the tracings were made 30 minutes after the administration of this drug). 


Results. 


I. Posl-operalive hypocalcemia. 

la 2 cases of post-oporativc hypocalcemia (oases W, 20) the first 
already revealed signs suggestive of hypothyieosis. In one case (“““ I*) W 
thyrcoL was diagnU later. Since hypothyreosis often J “ “ 

cleetroeardiographio pattern, in the T-waves 

not suited for a study of the ecg in Vpocabenna^ Abnorma^T^^^^ 
and II were found m both cases. In case 18 the li- and I 2 
inverted during the presence of hypothyreosis. 
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P-ioave, P—Q interval, QPS-cojnplex. , 

In the remaining 18 cases neither the P-Yrave, P-Q interval nor the QRS 
coLplev showed anything abnormal when the serum calcium was reduced.^ Is either 
were^ there any changes identifiable when the values of the serum calcium had 
become normah These observations are in agreement with the generally accepted 
opinion as to the appearance of the ecg in hypocalcemia in adults and need no 

further comment. 


Q — T interval. 

Q T interval was in all cases prolonged when the serum calcium values were 

lowest. As the serum calcium rose the Q — T interval became normal. In one case 
(case 8), however, though being appreciably shorter, it remained soinewhat pro- 
longed (-f-0.05). In measuring the upper limits of the normal Q — interval the 
formula Q— T = 0.2 x R— R -fO.22 deviced by me was applied (Ljung, 1918). 
To determine the average value of the normal Q— T interval I suggested the for- 
mula Q— T = 0.2 X R— -R -1-0.18. The values of the prolongation of the Q— T 
interval as determined from this equation varied between 0.05 and 0.30 seconds, 
the average value of the prolongation being 0.10 seconds. 

S — T segment. 

The S — ^T segment did not show any abnormal deviation to the iso-electric line 
in the group of cases here discussed. 


T-wave. 


Since the T-wave in Lead III shows great variations also under normal condi- 
tions, only T-waves in Leads I and II were studied. As a matter of fact, the lite- 
rature re\dewed above, also deals only with the latter. T-waves with an amplitude 
of less than 1 mm were in this study looked upon as abnormal. This criterion 
corresponds to that commonly serving to estimate the T-wave. In some eegs the 
T-waves showed pronounced instability in the eegs taken before treatment with 
vitamin D was begun. If the T-waves are taken into accoimt which showed the 
greatest deviations from normal their distribution among the cases here discussed 
was as follows; 


Abnormal T-waves in Lead I and/or Load II were observed in 11 (7) out of 18 
cases. (Assuming that I were to have taken only one instead of three eegs in the 
course of the first two days of the observation time, and that I incidentally were 
to have made these tracings at such time as the least abnormal configurations were 
identifiable, the number of cases in which abnormal T-waves would have been 
reduced as indicated by the figures in parentheses.) Abnormal T-waves in both 
Leads 1 and II were observed in 8 (5) cases. 

Abnormal T-waves in one lead were identified in 3 (3) cases. 

abnormal in 9 cases. In none of these cases was there evidence of a ne^a- 
T..Tvave. In 1 case it was diphasic, in i iso-elcctric and in another 4 it was 
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^ Ta was abnormal in 10 cases. In 2 of them if was negative, in 4 iso-electric nnri 
in another 4 it was low. ’ ' ^ 

Out of 11 cases in which the ecgs revealed abnormal T-waves 9 were examined 
when the serum calcium values had returned to normal. With the exception of 
case 10 in which the configuration of the T-wave had practically not changed, the 
recovery of a previously prolonged Q— T interval being in this instance the only 
appreciable change, the’ T-waves had in all cases become normal. 

Out of the 7 cases in which normal T-waves were identified in the presence of 
hypocalcemia 4 were re-examined when the values were restored to normal. The 
T-waves did not show any appreciable changes. 

Table 1. 


Summary Account of Significant ElectrocardiograyMc Changes in 20 Cases of Post- 

Operative Hypocalcemia, 
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Instability of the T-mivc. 
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lour to hour. The cogs of case 1 fKo i w f ^ comiitions of examination from 

Jv" T-tvaves (fe i „ r' hf ’"‘"■'■"I* ■■•’voaie.l 

rerealed a normal configuration (Fi„°’l J) '' '’"vs later 


ed that the waa Veleii 













Fig. 1. Case h Post-operative lnT)ocalccmia, Serum calcium: 5.G mg. %. a) Ecg taken on May 8, 1944 
at 2 p. m.: Cardiac rate 55; Ti-wnve iso-electric; IVwavo negative, b) Ecg taken half an hour later: 
Cardiac rate unchanged: IV^vavc normal; T.-wavo ]o^v positive; Q— T interval prolonged (-{- 0.12 
seconds), c) Ecg taken two days later; Cardiac rate unchanged; IV J^nd. T.-waves normal. 

tlic observation time). In case 18, the eegs taken on June 26, 1945, showed that 
normal T-waves changed into abnormal ones during one hour. In case 6, the first 
ecg revealed low T-waves whereas that taken on the following day at the same hour 
as the preceding one, disclosed that they had become normal (Fig. 2). In case 8, 
the T.-wave was on one day (Sept. 15, 1948) normal whereas on the following day 
it was iso-electric (Fig. 5). Again on another day (Sept. 29, 1948), the Ti-wave was 
alternately normal and abnormal. This case will be discussed at greater length 
later on in this paper. 

An attempt at restoring the T-wavc to normal hy injecting ergotamine was made 
in 4 cases only. In 2 of them the abnormal T-waves became normal in response to 
this treatment. In case 2 the iso-electric To-wave became positive (Fig. 3, Ljung, 
1945), In case 5, the Ti- and Ti-'waves which had been abnormally low returned to 





ig. 2. Case G. Post-oporativo hypocalcemia Serum at th^same hour 


the eeectrocaediogram ik iiypogalcemia. 









Fic 3 Cn-'c 5. Post-operative In-pocalccmia. Scrum calcium: 7.3 mp%. a) Keg showing a carclmc rate 
of ^-'a low positive T,- and Tl-wave. b) Keg taken after the administration of ergotamme: Cardiac 

rate G7; T,- and T.-waves normal. 

ziorinal in response to ergotaraine (Fig. 3). In case 8 there tvas no resjionse to tliis 
drug. In case 3, the T-Avaves had before the administration of ergotamiue been 
iso-electric (Fig. 4 a), after its administration they Avore just appreciable (Fig. 
4 b). Another interesting obserA'ation made in this case Avas as folloAvs: On .1 uly 5, 
1947, the serum calcium A'aluc A\'as 16 mg% AA'ltcrcas the ecg rcA'caled iso-electric 
T-AvaA’^es (Fig. 4 d). This configuration of the T-avoa’c corresponded to that identified 
AA'hen the serum calcium AA'as markedly reduced (Fig. 4 a). Like many other in- 
A'estigators I haA'c often used the Q — T intcr\’nl as control for the blood scrum 
calcium content. The result has been that I detected errors in the laboratory 
findings in a feA\- cases. To A^erify the diagnosis of h}iAcrcalcemia I administered 
to this patient 7i mg ergotaminc by subcutaneous injection. Although no normal 
T-AA\aA'es AA’ore identified in the ecg taken 4D minutes after the administration of 
this drug, loAv and broad T-A\'aA'es AA'cre clearly seen in Leads I and II (Fig. 4 c) 
suggesting that the Q — T interA-al Avas not prolonged but shortened. Hence, also 
hypercalcemia may produce iso-electric T-AvaA’cs, the »maskcd'> Q — ^T intcr\’al 
being not prolonged but either normal or shortened. This has in the cases discussed 
aboA’c been eAudenced by the configuration of the T-atoa’cs in response to a small 
dose of ergotaminc. In this case it Avas in the first months of treatment difficult 
to maintain the serum blood calcium content at a normal Ica’cI. Abnormally Ioaa' 
values alternated AA’ith abnormally high ones. Another ecg taken Avhen the serum 
calcium A%alue Avas 16 mg% shoAved that the amplitude of the T-Avaves Avas normal 
and the Q — ^T inter A’^al shortened (Fig. 4 c). 


A'p'pearance of the electrocardiogram after exercise. 

In 5 cases in AA'hich the T-Avaves Averc abnormal (cases 1, 2, 3, 4, G) several ccf^s 
As-ere taken after exercise. They did not reveal anything abnormal. Hone of these 
patients complained of cardiac pains cither during or after exercise 
In case 8 there were no signs of heart insufficiency. Apart from one or two 
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Pig. 4, Case 3* Post-operative In'pocalccmia. a) Ecg taken on May 15, 1947^ serum calcium being 5.5 
Cardiac rate 100; T^- and T»-^vavcs iso-elcctric. b) Ecg taken after the administration of ergo- 
taminc: Cardiac rate 85; Ti» and IV waves low positive. Although it was difficult to measure accurately 
the Q — T interval it was appreciably prolonged (about -f 0.0 G seconds), c) Ecg taken on Aug. 28, 1947, 
serum calcium being IG mg%: Cardiac rate SO; Tj- and T.* waves normal (slightl3’’ broader than in the 
presence of a normal serum calcium value); Q — T interval slightly below the average value { — O.Oi 
seconds), d) Ecg taken on JuU* 5, 1947 scrum calcium being IG mg%: Cardiac 85; IV T.- wares 

iso-clcctric. e) Ecg after the administration of ergotamine: Cardiac rate 80; Ti- and IV waves low posi- 
tive: although it w'ns difficult to measure accurately" the Q — T interval it may" be seen that the ^masked* 
Q — T interval was not prolonged as against the findings on May 15, 1947, 

cxtrasystoles, tlie physical examination did not reveal anything abnormal. The 
blood pressure v^as 140/70. X-ray examination of the heart revealed a slight 
general enlargement (volume 490 c.c. per square meter body surface). There 
was no e^ddence of malformation. Tliis patient was aged 61 years (she was the 
oldest amongst the patients here discussed). There might therefore have been some 
myocardial lesion though it could not be proved. The other patients did not mani- 
fest any signs of a cardiac disease. There was no history of cardiac pains comparing 
in type to those marking angina pectoris. Some patients complained of breast 
pangs and heart consciousness widch are common in patients suffering from 
autonomic imbalance. 
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TaWo 2. 
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Bcratirks 


Chronic nephritis. 


Taken at S ft. m. 

1 Taken at S.no a. m. 

Ciironic nephritis. 

» > 


ing .“ipruc after re- 
section of a Jnrge 

portion of the smai! ^ 

inte-stine. i 


II. Hypocalcemia of a iype other than post-opcrativc hypocalcemia. 

All tlie patients of the group of clirouic nepliritis had a soA'cre anemia tviicn 
tlieir cogs were taken. Witk the exception of cases 21 and 21 ilieir ecg.s revealed 
a normal pattern of the QRS-comploxos, S — scgincnhSj and T-rvaves. The con- 
dition of these patients (ca.se 21 excepted in which the patient had been keeping 
fairly well for several months) was so serious when their eegs were taken that it 
was not possible to study the variations in the shape of the T-wavos. All died, 
jnost of them shortly after their cegs had l,)ecn taken. In case 21 the patient was a 
hoy, aged IG 3 ’ears; his blood picture closely resembled that found in patients 
suffering from renal rachiti.s. He had for about three years been Itaving sliglit 
spasms of the muscles of the fingers. His historj' and the finding, s at the examina- 
tion strongl}’’ suggested that hypocalcemia due to nepiiritis lind been present 
during tliis period of time. He wa.s suffering from anemia oTid was admitted to 
hospital to elucidate its cause. An iso-oicctric Ti-wavc and a negative T.-wave 
(Fig. 1, Ljung, 1916) were already revealed by the fir.st ccg, tlic serum calcium 
being at that time about 5 mg%. 'Wlicn the sermn calcium wa.s about 7 mg% 
the Ti-wavc and Trvavc were, in the morning with the patient in bed, i.-JO-electric. 
The T-waves were markedly instable. The ecg taken on slight exertion, for in.stanee, 
after the patient had walked at a leisurely pace from the ward to the examination 
room, revealed normal T-waves wliicli remained normal for from 10 to 20 mimite.s. 
Later, they ^adnally became again abnormally low (Fig. 2, Ljnng. lOln). The 
control examinations made twice or three times daily over throe consecutive davs 
revealed identical conditions. The T-wave.s were norma! when the serum calcium 

5 AclamccLScamlUuw, VolAlXXKVL 
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%alue Mas above 8 mg% and did not show any appreciable insfcabilitliv 81nr> 
otlicr changes v-ere identifiable in the blood picture of this natiViif ti ^ 

IS warranted that the abnormal configuration of the T-waves and theh'^imSS 
Mere due to hypocalcemia (for further details see Ljung, 1916), * ^ 

In case 21 the patient suffered from chronic nephritis which had lone been 
associated Muth hpertension. There was also enlargement of the heart. This case 
does not permit of any conclusions as to the part played by hypocalcemia in pro- 
ducing changes in the T-Mmves because a myocardial lesion probably coexisted. 

inc y r interval vms prolonged in all cases of chronic nepliritis* 

^ In case 28, the patient developed after resection of a large portion of the small 
intestine symptoms suggesting sprue. There Mmre among other symptoms fatty 
stools, the patient M'as dehydrated, and the serum potassium content was reduced 
(13.4 ing%). The S— T segment Mms lowered in all leads and the Q— T interval 
markedly prolonged. Broad T-M'aves of about 0.30 seconds v'cre present in all 
leads. 


Discussion. 

A study of the type of electrocardiographic changes produced by hypocalcemia 
should reasonably be based on a group of cases M'here, apart from hypocalcemia, 
no other metabolic disturbances are present M’hich may produce modifications in 
the ecg. OtherMuse there is danger of interpreting these changes as being due to 
hypocalcemia. If, for instance, coma hcpaticum or diabeticura, serious intestinal 
diseases, etc., arc accompanied by a Iom' scrum calcium value, and the Q— T 
interval is appreciably prolonged, it should be borne in mind that the Q — T interval 
may in these cases be prolonged also in the absence of hypocalcemia (Hegglin, 
1947). These cases therefore are not suited for a study of the effect of hypocalcemia 
upon the ecg. 

In one case of chronic nephritis (case 21), apart from the variations in the serum 
blood calcium content, the variations in the other symptoms were not correlated 
with the changes in the tracings. The assumption is therefore justified that the 
latter Mmre due to hypocalcemia. In cases of chronic nephritis, however, a marked 
reduction of the serum calcium content does not occur until such time as the patient 
develops severe uremia, i. c. in the final stages of nephritis. This is the reason why 
these cases are, as a rule, not suited for a study of the effect of hypocalcemia upon 

the electrocardiographic tracings. _ 

The cases wdiere hypocalcemia is due to hypoparathyroidism are best suited lor 
such studies. I was not able to trace any data on the incidence of the combination 
of hypocalcemia and hypothyreosis. Among the 20 cases of post-operative lypo 
calcemia here presented there was definite evidence of hypothyreosis in 3. 1 le 
possibility of this combination should always be considered when evaluating e 
ecus of these patients. Otherwise, abnormal configurations produced y lypo 
tlihcosis may be ascribed to hypocalcemia. This will bo discussed in e^tcr^l 
in another paper (Ljung, 1949). oC> y. 
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It is It present ^enerallj accepted that a prolonged Q— T interval is pathogno- 
J^^of SerhypocaLniia^41so in the 28 cases here discussed there was 
evidence of a prolonged Q-T interval. Otherwise, apart from abnormally low T 
^vaves, no changes were found in the ecgs of these patients whicli might have been 

^^S^of the IS lases of post-operative hypocalcemia in which hypothjneosis did 
" not coexist abnormal T-waves were at times identified in 11. In earber investiga- 
tions a stm smaller number of cases of h}Tiocalcemia than in the present one 
was available for study. It is therefore not possible to assess definitely the 
frequency with which abnormal T-waves accompany h}T)Ocalcemia. It seems, 
however,* that abnormal T-waves are fairly common if the blood calcium is 
markedly reduced. 

The T-waves showed some instability ivhen the serum calcium value was low. 
The variations were appreciable in ecgs taken at intervals ranging between half- 
an-hour and two hours. In case 21 of this group of clironic nepliritis the instability 
of the T-waves was most marked. If this patient were to have been ambulatory 
his ecgs would always have revealed normal T-waves. If he were to have been 
hospitalized and kept at bed rest they would have disclosed abnormal T-waves. 
In the ecgs of the other patients of tliis group there was not evidence that the 
T-waves tended to vary on slight exertion. In the three cases of hypocalcemia 
(cases 1, 18 a and 21) I studied first, the instability of the T-wave was clearly 
appreciable. In those studied later (cases 6 and 9 e.xceptcd in which it was again 
noticeable) the instability of the T-wave was not noteworthy. 

Normal T-waves alternating with abnormal ones are predominantly found in 
patients who exhibit autonomic imbalance. As a ride, their ecgs taken after exercise 
are normal. If any abnormal T-waves are present they become normal in response 
to the administration of ergotamine. 

As mentioned above, ecgs after exercise were taken in 5 cases of this group. 
They did not reveal anything abnormal. An attempt at restoring normal T-waves 
by the administration of ergotamine was made in 4 cases only. In 2 of them the 
T-waves returned to normal. The number of cases in wliich this drug was tested 
is not sufficient!}' large to permit of assessing its efficacy. Thus ecg in liypocal- 
ceima seems to compare largely to that recorded in cases of autonomic imbalance. 
This question needs further study. 

Ilith the exception of one case the abnormal T-waves returned to normal as 
the serum calcium values became normal. This observation strongly suggests that 
the abnormal T-waves were actually produced by hypocalcemia. 

It is difficult to understand why some authors ascribe abnormal T-waves rc- 
corded m the presence of hypocalcemia to a myocardial lesion. Marzahn (1934, 
193 d) suggested that a myocardial lesion caused by ano.xemia which is broimht 
about by the accumulation of »Ermudungsstoffem (owing to a prolonged systole 
and a shortened diastole) was responsible for the abnormal T-waves in hypocal- 
caXl^l however, that symptoms produced by a\nvo- 

this study been observed in the T-waves. Moreover, it is most unlikely that these 
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abnormal configurations will disappear in response to vitamin D treatment A . 

tins background tbe assumption of tbe presence of a serious mvorr^ ' tf 
seems to be ill founded. ® myocardial lesion 

The commonest heart symptoms accompanying hypocalcemia compare to those 
charactering cardiac neurosis (Lachman. 1941). In some cases, hLevL tey 
resemble those marking angina pectoris. In the latter case they disappear’ when 
the serum calnm content is restored to normal. Spasms of the coronary arteries 
may account for these symptoms. Hoesch (1939) wrote that patients with tetany 
show a tendency to arterial spasms. Convincing emdence, however, that the ab- 
normal T-waves are produced by a physio -pathologic coronary insufficiency has 
not yet been offered. ^ 

^ It is generally accepted that hypocalcemia alone does not cause heart insuffi- 
ciency. Hegglin (1939), however, feels that in patients suffering from a heart lesion 
of other origin hj^iocalcemia is a contributory factor in heart insufficiency. Only 
in a few cases of the series here presented was there a history of heart symptoms. 
They compared in type to those produced by cardiac neurosis. 

It has been reported that the T-waves are, as a rule, of normal breadth in hypo- 
calcemia, the Q — T prolongation being brought about by the prolongation of the 
S— -T segment. According to White (1945) tbe values of a normally broad T-wave 
vary between approximately O.lOand 0.25 seconds. Ifthe prolongation of the Q—T 
interval is due to other causes (as a rule, a serious metabolic disturbance is respon- 
sible for it) the T-waves are often abnormally broad. This is illustrated by case 28. 
In an earlier paper (Ljung, 1948) I have pointed out that it is in these cases not 
possible to draw an)’’ conclusions as to the part played by the blood calcium serum 
content in producing say prolongation of the Q — T interval because the latter may 
be markedly prolonged also in eases where the serum calcium values are normal. 
With the exception of one case (case 8) where the breadth of the T-wave deviated 
from normal in one tracing, they were in the cases of post-operative hypocalcemia 
here discussed of normal breadth. On Oct. 15, 1948, the breadth of the Tj-'wave 
was in this case 0.23 seconds. On the following day it increased to 0.30 seconds, 
the heart rate having been the same. The Q — T interval was lengthened in a cor- 
responding degree from 0.59 to 0.6G seconds (Fig. 5 a and b). The phonocardiogram 
showed that the mechanical systole (measured from Q to the beginning of the second 
heart sound) was on both occasions about 0.4G seconds. In subsequent eegs, the 

T-waves were of normal breadth. ^ _ 

In case 3 both hypocalcemia and hypercalcemia produced iso-electric T-waves 
which returned to normal when the serum calcium values became normal. 

The observations made in cases 3 and 8 further illustrate that, at the presen 
state of our knowledge, it is very difficult to explain the factors concerned m^o- 
ducing abnormal T-waves as well as their significance m the presence of hyp - 

^^iSctors producing abnormal T-waves in hypocalcemia are still undetermined. 
Convincing evidence that they are caused by a serious , 

physio-pathologic insufficiency of the coronary 

furnished. The most attractive hypothesis is that a functional disturbs 




Fig. 5. Case S. Post-operative liypocalcemia. a) Ecg taken on Sept. 15, 

4 Sms%- Cardiac rate 67; normal T,- and T-rraves and a markedly prolonged Q—T interval (d- U.-^ 
seconds), b) Ecg taken on the following day: Cardiac rate unchanged; slightly lower than on 

the precedin'' day and abnormally broad; IVwave iso-electric; Tj-wave broader than in the preceding 
° ecg; Q — T interval still more prolonged (-{- 0.30 seconds). 


myocardium is responsible for the abnormal pattern of tbe T-waves in tbe pres- 
ence of bypocalcemia. 

>-^ummary. 

Report of 28 cases of bypocalcemia. All patients bad on one occasion a blood 
serum calcium value of or below 7.5 mg%. In 20 of them post-operative bypo- 
calcemia was present. It is stated that these cases are best suited for a study of tbe 
effect of bypocalcemia upon tbe electrocardiogram. 

Tbe Q — interval was prolonged in all cases. Out of 18 cases of post- operative 
bypocalcemia abnormal T-waves in Leads I and/or II were at times recorded in 
11. Their significance is discussed. 

As the blood serum calcium values returned to normal (in response to vitamin D 
treatment) tbe Q — T interval and tbe T-waves became as a rule normal. Apart 
from tbe changes mentioned above nothing abnormal was identifiable in tbe electro- 
cardiograms studied. 
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Nckrotisicreiidc J cjiniitis. 

Von 

Dr. mod. Imbil. GUNNAR BERG, 

Chofarzt Krankonliatis Borstcl iiber Bad Oldeskie (DcntscWand). 

(Bei dcr Rcdaktion am 12. Februar 1910 cinpegaagon.) 


Als im Sommer 1946 — in den ersten Junitageu ~ in cinem Lager X. in Holstein 
geliacuft Gastroenteritiden anftraten, so hat das die diensttuenden Aerztc natuer- 
llcli n-cnig ueberrascht. Anlass zn irgcndwclchcr Besorgnis bestand znnaeebst auch 
niclit, da die ersten Faellc sclir leiclit mit wenigen Stuldentleerungcn, mclinnaligein 
Erbrechen und rclativ rasclier Erliolung verlicfen. Solcbc Ersclieinnngon sind ja bei 
Menscliengruppen, die dicht zu.sammenlebcn und aus grossen Gemcinscliafts- 
kueclien gespeist werden, keinc Scltcnbeit. In unserein Lager waren ^laenncr unter- 
gebracht, die von dcr Anssenwelt isoliert varen. Die Ernaehrung entspracli otwa 
derjenigen der Bevoelkerung jener Gegend, Tcb erlcbtc diese Krankbeitser.scbei- 
nungen als Revicrarzt, dcr zugleich die ambulantcn Kraidcon an belreuen liatte nnd 
konnte so — nnter den gleichcn Bedigungen vie die Kameraden Icbend — das 
Auftreten der Jlassenerkrankung genau stiulicrcn. So liatte ich Gelegenhoit aticli 
all die leicliten Facile zu bcobachtcn und zu bchandcln, die dor im Krankenhaus 
taetige Arzt nicht zu selicn bekommt. 

Stutzig wurden wir Aerztc erst, als die Ki'ankenzalil rascli stieg und Symptoine 
auftrateu, die vir bei den Sommcrdurchfacllcn niclit zu sclion gewolinti vaven. Die 
Krankbeit setzte immer ein mit Durclifaellen, die niclit besonders lieflig waren 


und meist nacli weniger Tagen aufhoerten obne den Ajipetit wesentlicli zu beein- 
tracclitigen. Die Stuchle — ctwa 3 — 6 ])ro Tag ■ — waren duennfiuessig, gefacvbt, 
uebelriccliend, zum Toil blutig, wenig Sclileim, kein Eiter; dazu starlccr Heteoris- 
mus, wenig Sclimcrzen, kaum Tenosmen. lilin eigentliclics Krankheitsgefuelil.wurde. 
in dicsem Stadium niclit angegeben, odor wenigstens nur selten. Yielc Kranke 
suclitcn dcslialb don Arzt gar nicht auf. Als wir aulingen, die Temporal. iir zu kon- 
trollieren, zeigten sick subfebrilc AVerte, selten bis 38.r.‘-\ moist nuv 3T.rY. Xsmb 
emigen Tagen — der Durclifall liatte moist sclion aufgolioort — Iclagten die K'ranken 
ploctzlich ueber schwerstc gcradozu kolikarlige Sclimerzon, die^'nioist im Ober- 
bauch und besonders auch links vom Nabol lokalisiert wurdon. .Todo Kalirungsaul- 



7-2 


gunnak berg. 


Rr. 
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1 K 

Zeit: 1946 

1 n im M 

BSG 

Sclimerz 

i i 

Diarrhoo 

1 1 

Brechen 

I 

/ 

Temp. 

1 

Bemerkungen 


23 

24 

29 

30 

31 

49 

50 
62 
53 
62 
66 
70 
74 

76 

77 


29. 6.— 18. 7. 
1. 7.-22. 7. 
7. 7.— 13. 7. 

7. 7.— 15. 7. 

8. 7.— 20. 7. 

16. 7.-22. 7. 

22. 7.— 5. 8. 

23. 7.— 3. 8. 

24. 7.— 14. 8. 
' 4. 8.— 18.8. 

13. 8.— 21. 8. 

17. 8.— 9. 9. 
26. 8.— 13. 9. 

30. 8.-23. 9. 
4. 9.-18. 9. 


20/50 

32/63 

19/42 

16/34 

20/43 

42/73 

50/72 

12/26 

25/50 

16/40 

15/42 

40/83 

11/31 

38/65 

47/75 
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+ + + + 
+ + + + 
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0 

0 
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0 

0 

0 

0 

4 

4 

0 

0 

444 

0 

4 

0 


37.5 
38.2 

38.2 

37.3 

37.0 
37.8 

36.7 

38.0 

37.1 

37.8 

37.2 
37.G 

38.1 

37.9 

39.1 

38.5 


Gr. Leber, Neurasthenie 
Gr. Leber, Neurasthenie 
Gr. Leber, Ulcus duodeni 

Groesse: 186 cm/69 kg 
Gr. Leber. Erbielt 6 g Euba- 
sin 

Oedcme 

Gr. Leber, 7 g Eubasin i. m. 
Oedeme 

Gr. Leber, nerv. Magenleiden 
Guter E. Z. 

Gleichzcitig Lumbago 
Gr. Leber 

Gr. Leber, Stomatitis 
Gr. Leber 


nahme, ja schon ein Scliluck Tee oder eine Kohlekomprette konnte den Sckmerz 
aufs keftigste steigern, elDenso verschlimmernd wirkten Kaelte oder Bewegungen. 
Jeder Appetit hoerte auf. Brechneigung plagte den Kranken, der ganz seinem 
Sclimerz liingegeben dalag. Guenstig wirkten absolute Ruhe und Waerme unter 
Vermeidung von Druck auf den Leib. Atropin half fast gar nicht oder erst beim 
Abklingen der Scbmerzen, was nach etwa 3 Tagen begann. Im Scbmerzstadium 
absolute Stuhltraegbeit, weisse, trockne Zunge. Fluessigkeit konnte nur unter Um- 
gehung des Magens zugefuehrt werden. Die Kranken verloren sehr stark an 6e- 
wiclit. Langsana wurden die Scbmerzen geringer, allmaeblicb konnte der Kranke 
essen, zurnecbst nock mit Sckmerzen, bald wurde er frei und entwickelte nun einen 
ricsigen Appetit. Stuklgang war zunaeckst nur mit Einlaeufen zu gewinnen, dann 
wurde er normal. Die Eeiderkranken brauckten meist 3 — 4 Wocken bis zur Wieder- 
herstellung, wenn keine Komplikationen oder Rueckfaelle auftraten wie Tab. 1. 
zeigt. Die Blutsenkung war oft erstaunlick bock und ging erst nack mekreren 
Wocken zur Norm zurueck. Der Leib war im Sckmerzanfall gespannt und im 
Oberbauck und um den Nakel besonders druckempfindlicb. Oft fuerchtete man eine 
Magen- oder Darmperforation. In einigen Faellen wurden die Erscheinungen so 
sckwcr, dass eine Ueberfuebrung ins Hospital erfolgen musste, wo sich der Chirurg 
zur Laparotomie entschloss, da befuerchtet werden musste, dass eine Perforation, 
eine Pancreasnekrose oder ein Ileus im Entsteben waren. In drei Faellen bei 
vielen Hunderten, vielleickt sogar einigen Tausenden von Erkrankten vwde 
der Bauck geoeffnet. Es zeigte sick nun bei alien drei Operierten, dass das Jejunum 
in ganzer Ausdeknung kockgradig gesckwollen und geroetet war, die Serosa wies 
Blutungen auf, in der Bauckkoekle war etwas blutiges Exsudat. In einem. Falle 
war die Entzuendung bis zur Kekrose fortgeschritten, ein Stueck des Jejunum 
musste reseziert werden. Auck in der Sckleimkaut fanden sick nun ausgedehnte 
Blutungen. Die Untersuckung ergab das Bild einer sckweren kaemorrkagischen 
Jejunitis mit Kekrosen. Ein Kranker stark. Untersuchungen von Blut und Stukl 
auf Erreger und Agglutination blieben negativ. — In einigen Teilen des Lagert 
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Zeit 

BSG 

Temp. 

Leuco- 

cyten 

78 


26/38 

37.5 

10,700 

79 

9. 12. 46 

55/77 

■ 

12,200 

80 


45/61 




81 

1. 1.— 18. 2. 

24/45 

— 

16,000 



60/97 


10,100 



9/21 


7,300 

82 

3. 1.— Pebr. 

65/90 


5,800 

83 

3. 1.— 17. 2. 

35/36 





15/32 


6,900 



7/20 



84 

8. 1.— 10. 2. 

69/97 


13,600 



19/55 



85 

21. 1.— 17. 2. 

43/65 

38.7 

17,800 



17/38 


11,000 



17/28 


7,300 

86 

23. 1.— 10.>2. 

38/49 

37.6 

15,600 

1 


20/45 


10,200 



19/41 



87 

.28. 1.— 14. 2. 

48/104 


12,750 


1 

47/70 


13,600 

89 

Januar 47 

21/59 

37.4 

i 



14/27 



90 

Januar 47 

52/73 





27/50 



91 

Januar 47 

28/54 


12,800 



6/18 



92 

Januar 47 

97/112 

37.7 

18,300 



7/41 


9,100 

93 

Januar 47 

53/95 

37.3 

26,500 



23/49 


16,500 



13/35 



94 

Januar 47 

— 

38.5 

16,400 



17/40 


8,600 

95 

7. 1. 47 

25/41 

38.7 

25,900 





15,800 

96 

5.1.47 

21/47 


12,500 


SaDuro mm Hg 


120/75 

135/85 

100/65 

120/75 

110/70 

80/50 


13/21 

9/17 

33/43 

89/107 

anacid 

21/28 

anacid 


105/70 

110/75 


Bemerkungen 


1942 Hepatitis 
BSG nach 1 Woche: 25/51 
Appendektomie 25. 12. 46 
Ulcus duodeni seit 1941 


Chron. Gastritis seit 19 JT. 
Ulc. duodeni seit 20 J. 

1933 und 1942 Magenop., 
vSchluss Resektion. 
seit 1942 Gallenleiden 

seit 1938 Ulcus duodeni 
Duodenalsaft steril 


seit 1936 Ulcus ventric. 

seit 1936 Ulc. duodeni 
Bulbusdeformierung 


seit 1926 Ulc. ventr. 
1932 Ulcusbiutung 


7. 1. Probelap.; Jejunitis 

5.1, Probelap.: Jejunitis. Duode* 
nalsaft steril 


Wenn bei BSG, Leucocyten und Blutdruck mebrere Zahlen bei einem Kranken angegeben sind, sind 
die Werte meist je eine Woche nacheinander gewonnen. 


jedoch im Stadium des Heisshungers rasch wieder aufgeholt. Sicher handelte es 
sick zum Teil um Verlust und Wiederaufnahme von AVasser. 

Die Therafie bestand anfangs in erster Linie in totaler Euhigstellung, Entlialtnng 
von Essen und Trinken, A^ermeidung oraler Axzneigabe. Kamen die Kranken selir 
frueh, was fast nie der Fall war, wurde Reinigung von Magendarmkanal durch 
Magen- und Darmspuelung angestrebt. AA^ichtig erscbien AA^aerme, Sickerung des 
Scklafes (Luminal subkutan) und der Fluessigkeitszufukr (per Klysma oder i. v.). 
Da Atropin wenigstens anfangs zur Sckmerzbekaempfung absolut nickt ausreickte, 
gaben wir Dolantin, jedock sparsam. Vielleickt koennte man auck NovaJgin i. v. 
geben. Sulfonamide steigerten selbst bei intravenoeser Zufuekrung meist den 
Breckreiz so stark, dass wir spaeter ganz daranf verzickteten. Nack Ueberwindung 
des akuten Stadiums gaben wir zunaeckst kleine Mengen Tee, dann Sckleim und 
Brei. In dieser Zeit war etwas Atropin nack dem Essen angebrackt, um die Angst 
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vor <l<-» Schinorzon nm:li dein Essen zu nclimen. Tst der Sclinierz eininaH oiucber, 
,innn nui‘=s man mit. dor Sleiccrung der Kahrungsznfuhr schr vorsichtig scin, da 
die ]?clconvalesccnfen im Hcissin.nger neber jcdes vertraegliclie Mass limans /m 

KM 7 nieinc Beoliaclituugen niedergesclirieben, ohne ctwas von 
dem 7.1 orfaliren. vas in nnserer Umwclt inzwisclicn geschehcn v^r. Dann erst 
bekam id. Kenntnis von den Erfalirungen, die vonnegend m Hamburg unci 
Luebcck mit der gleiclien Kranklieit gemacbt wordcn warcn, die m Luebeck als 
5 d)armbrandi>, in Hamburg als )>nekrotisierende Enteritis» und bei uns im Eager 
als I'.Tejuniiis') bczeiclmet wurde, da im kliniscben Bild der Sclimerz im Imken 
Oberliaucb in crster Linie auf das Jejunum liiniveist. 

Soviel icii selie, liabcn v. Falkenbausen und Gaida (7) in Hamburg (abgesehen 
von Einzelfaellcn aus aelterer Zoit, vie sie Hormann (14) zusammengestellt bat) 
ziiorst das klinisclie Bild der nckrotisierenden, plilegmonoes-haemorrliagiscben En- 
teritis vor allem des Duodenums und Jejunums dargestellt im Zusammenbang mit 
den Folgen clironisclier Unterernaelirung. Bei den wissenscliaftlicben Tagungen 
in Hamburg (November und Dezember 194G, April und Oktober 1947) und Lue- 
beck (Juli 1947 und Juni 1948) wurdc das Bild von den verscliiedenen Facbver- 
tretern goschildert. Neben den Internisten und Cbirurgen kamen Eoentgenologen 
und Patliologcn zum Wort. 

Die palliologiscli-anatomisclien Befunde ^A*urden besonders dargelegt von Heine 
(18) in Hamburg (Dez. 194G), von Griesmann (12) auf der Tagung der Nordwest- 
deutscbcn Gesellscliaft fuer Innere Medizin in Hamburg (Maerz 47) und Siegmund 
in Mucnstcr und Duesseldorf (Juli 1947). 

Die Ergebnisse der Boentgcnuntersucbung mit und oline Kontrastmittel teilten 
mit Kruse in Hamburg (21), Felilhaber in Duisburg (9), some Kruse, Frick und 
Vatter (22) beim Boontgenologcntreffen in Bevensen (Mai 47). Vor Kontrastdar- 
stellung im akutcn Stadium muss nacli den gemacbten Erfalirungen unbedingt 
geivarnt werden. Neu duerfte die Tatsaclie sein, dass aucli in Skandinavien Faelle 
von I'Jejunitis acuta pbIegmonosa» in der Gegenwart beobaclitet ivurden (Huse- 
bye) (IG). 

Angesicbts dieser zalilreicben Veroeffentlicbungen erscbien es piir zunaecbst 
als uebcrfluessig, die in den Lagern gemacbten Beobacbtungen mitzuteilen. Das 
klini.sclie Bild, dor Verlauf, die anatomiscben Befunde bei Operation und Sektion, 
die Komjilikationen (Ileus, Perforation) und die Spaetfolgen stimmten vollkommen 
mit dem uebcrcin, was wir geseben baben. Voellig ungeklaert bleibt jedocb die 
Actiologw. Und bi dieser Hinsiebt koennen unsere Erfabrungen docb melleicbt 
emeu Icleincn Beitrag zur Aiifklaerung liefern. 

Lippclt (15) fand ein Bact. cob baemol., das bei Tieren Jejunitis bervorrief. 

.xhuetz (lu) und Lozius (lo) trafen im Jejunum von Kranken und Verstorbenen 
cnien .Kiaerobicr ae biibcli dem Fraenkerschen Gasbrandbacillus, der bei Tieren 
cincn .'Darinbraiid» bervorrief. Dementspreebend bebandelten sie mit Marbadal 
- e nabmen an dass die Erreger entweder mit der Nabrung zugefuebrt werden 

vlrr T?T dieUrsacbeineinLiLb kl^t n 

^mis Oder als Folge einseitiger Ernaebrung sueben zu muessen. Kulpe (Zun) 
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reste erlcrankten und sodann die Beobachtung zur Weibnacbtszeit 1946, als mi 
diejenigen erkrankten, dis aus der Lagerkuecbe gespeist warden, waehrend die 
Patienten des Hospitals, die ibr Essen aus der Kuecbe des Krankenbauses be- 
kamen, verscbont blieben. Hack der Beobacbtung an der Dreiergruppe ist aut 

eine Inkubation von Stunden zu scbliessen. 

Scbbesslicb muss icb nocb auf eine Beobacbtung binweisen, die von den bisber 
mitgeteilten abweicbt: die Letalitat Avar bei uns trotz ausgesprocbener Mangelkost 
nicbt bocb im Gegensatz zu den Mitteilungen aus Hamburg und Luebeck (40 50 

■%), Im Lager sahen wir eben die uebergrosse Zabl vonleichtenErkrankungen, die 
zumeist obne aerztlicbe Hilfe abklangen, Avaebrend in den Staedten nur die scbAveren 
und komplizierten Faelle in die Krankenbaeuser und somit Amr das Auge des be- 
ricbtenden Arztes kamen. Die Praktiker duerften die zablreicben leichten Er- 
Ivrankungen als Enteritis oder leicbte Nabrungsmittelvergiftung gedeutet baben, 
Avaelirend sie die bedroblicben Eaelle als »Appendicitis, Ileus, Peritonitis, Pan- 
kreatitis)), usaa". in die Kliniken einAviesen. 


Summary. 

A report of accumulated cases of jejunitis in ciAnl internment camps during tbe 
summer of 1946 and tbe Avinter of 1946 — 47. Contrary to earlier accounts of this 
•disease but slight letality is sboAAm, most probably beloAv 2 %. In agreement 
Avitb Kulpe (23) an intestinal intoxication is assumed, very likely oAA'ing to toxines 
occurring in food rich in carbohydrates. Incubation time: a fcAV hours. 
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Etudes dcs troubles dn iiietabolisine dcs hydrates do 
carhoiie an cours dcs diarriides chrouiques dites baiiales. 

Par 

S. BONFILS et A. LAMBLINGd 
(Ce travail est parvenu a la redaction le 12 Fevrier 1949.) 


L’importance de I’etude dii retentissement nutritionnel dcs diarrliees apparait, 
sous rimpulsion de hombreux travaux, ebaque jour plus considerable. 

Sans aborder le problenie de Fapparition primitive on secondaire do ces troubles, 
probleme difficilement soluble car il comporte nne experimentation animale dont 
les conclusions sont loin d’etre toujours applicables a I’liomme, les recbercbes 
recentes ont montre que ce retentissement nutritionnel cst capable de toueber la 
la quasi totalite des metabolismes de I’economie: lipides, protides, glucides, ^^ta“ 
mines, hormones, sels mineraux en particulier. 

La decouverte par Tbayssen (34), en 1926, des scourbes glycemiques bassesD 
an cours des affections qu’il fait entrer dans le cadre dcs steatorrli6es idiopatliiqucs 
— sprue tropicale on non tropicale, maladie coeliaque — representa le premier 
fait precis connu dans cet ordre d’idee, 

Les recbercbes s’orienterent alors presque exclusivement vers I’etude de ces 
steatorrbees. Sous Tangle cbnique, les travaux de Tbayssen furent confirmes et 
precises par de nombreux auteurs: Jlartin et Sciclounoff (23), Baixas (2), Turpin 
<35) et ses eleves, Adlersberg (1). De plus, Cbesnay et McCord (13), en 1934, mirent 
en evidence la non-absorption de la vitamine A par la muqueusc intestinale, trouble 
qu’ils considerent comme plus specifique encore que la steatorrbee. 

D’autre part, une analj^se plus strictement biologique de ces faits permit a 
Verzar (36) et Laszt d’obtenir, au moyen d’une intoxication ebronique par Tacide 
mono-iodacetique, une v&itable maladie coeliaque experimentale du rat, caracte- 
risee par des selles abondantes et graisseuses, une intumescence du ventre, de 
1 anemie, un arret de la croissance, de la dermatite, de I’bypopbospbatemie avec 
osteoporose et une glycemie basse. 

Pour Verzar et ses collaborateurs, en effet, Tabsorption intestinale ne suit qu’a 
legard d’un tres petit nombre de substances les lois de Tosmosc. Au contraire 
de pbospborylation a Tinterieui- de la cellule intestinale, serait obli- 

^ 20, Rue Greuze, Paris 16:e. 

6 — W3631. Acta mecL Scandinav. VoL CXXXVI. 
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gatoire pour permettre rabsorpfcion active du glucose, du galactose ou des glvcerek 
nes des graisses dedoublees. Qes gijcerols 

_ C est ce cbainon essentiel du processus d’absorption qu’inbibe I’acide 

Tel est le prefer groupe de diarrbee ou fureut studies les troubles metaboliques 
et plus particuberement celui du glucose. 

^ Mais, bientot, de nouveaux travaux vinrent moutrer que ces faits n’etaient pas 
1 apanage de troubles exceptionnels, mais pouvaient survenir au cours de tons 
les types de diarrbee sans que, pour autant, Finterpretation en demeure, bien au 
contraire, plus facile. 


C’est ainsi que Martin et Sciclounoff (23), Baixas (2), Adlersberg et Sobotba (1), 
Bercowitz et Page (3) soulignment tour a tour les alterations des metabobsmes des 
hydrates de carbone, des lipides, de certaines vitamines au cours de differents 
dtats patbologiques ayant la diarrbee cbronique comme symptoms commun, la 
majorite de ces auteurs designant les troubles de I’absorption intestinale comme 
le grand coupable de ces perturbations. 


Une derniere donnee, enfin, de ce problems tres general a ete apportee recemment 
par I’utilisation de I’acide fobque (acide pteroylglutamique) qui s’est montre ca- 
pable d’ameliorer, en un temps assez bref mais dans les seules steatorrbees idio- 
patbiques, ces troubles nutritionnels qui semblaient particuberement rebelles, 
meme au cours des periodes d’accalmie de la maladie. Ce sont de tels faits que 
rapportent les etudes de Darby, Jones et Johnson (14), Darby, Kaser et Jones (15). 


Le present travail a pour but d’etudier les troubles du metabobsme des glucides 
au cours des diarrbees cbroniques, que nous appellerons )>banales)> pour les opposer 
au groupe des steatorrbees idiopatbiques, d’une maniere aussi complete que pos- 
sible par I’etude de I’epreuve d’byperglycemie provoquee per os et par voie intra- 
veineuse, par la mesure de Fabsorption intestinale des sucres a Faide de la sonde 
de Miller- Abott, enfin par le dosage sanguin de Facide pyruvique qui, bien que pla- 
que tournante de nombreux metabobsmes, apparait avant tout comme un stade 
obbgatoire dans la transformation des hydrates de carbone. 

Nous tenterons egalement d’interpreter les resultats obtenus en les comparant 
aux donnees fournies par Fetude des steatorrbees idiopatbiques pour montrer ce 
qui separe et ce qui rapprocbe les troubles metabobques de ces affections excep- 
tionnelles de ceux des diarrbees banales. 


A. 


1. Etude du nidtabolisme glucidique. 
L’epreuve d’hyperglycemie provoquee per os. 


Cette epreuve est a la fois tres complexe et apparemment tres peu specifique 
ruisqu’eUe met en jeu successivement le transit digestif, Fabsorption intestina , 
a glycoregulation, fonction elle-meme de Fintervention du foie, du pancreas, 
lysteme nerveux et des glandes vasculaires, sanguines, enfin de 1 utibsation 
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suhirc C’cst die ndanmoins qui a mis, il y a 20 ans, Thayssen la voie des doubles 
nitaboliqucs ot on verra plus loin que ses xeponses demeurent toujours non seule- 

nicnt utilistil)lcs mflis instructiA cs. ^ .it o 

Tedmiaw. Kous avons employe la technique la plus classique, telle q^^lle ^ 
ct6 clefinic par M. Labbe; ingestion, apres une premiere glycemie a ]eun, de oO ^ 
de g1uco.sc en solution dans 100 g d’eau. Les prelevements sanguins, veineux ou 
capillaires scion les cas, en vue de dosage sont faits ensuite de 30 en 30 minutes 

pendant 2h. 30. , , . t 

L’6prcuve a ete pratiqu^e cbez IG sujets diarrbeiques et cbez t sujets non diar- 

rbeiques atteints d’affections benignes en general, non susceptibles d alterer 1 epreu- 

vc, ct destines a servir de temoins. 

EhiiUats. Dans le groupe temoin (tableau I, courbe A), les resultats sont bomo- 
gcnes: la flecbe d’byperglycemie est obtenue entre la 30eme et la GOeme minute et 
oscille entre 40 et G7 avec une moyenne de 4G, les cbiffres etant exprimes en mg 
de glucose pour cent. 

Ces donnees sont entierement conformes a celles qui ont ete observees par de 
nombrcux auteurs, dans les memes conditions, tels Labbe, Fiessinger, BouUn, 
inais inferieures aux constatations de Tbayssen (34), qui admet que la flecbe nor- 
male doit etre de 70 a 100 mg. 

Dans le groupe des sujets diarrbeiques, au contraire, les resultats peuvent etre 
classes en deux series, selon qu’ils appartiennent au type des »courbes plates)> ou 
non; les ocourbes glycemiques basses)), nous I’avons vu, ont ete decrites pour la 
premiere fois par Tbayssen en 1926 et en 1929. II en donne comme critere une 
flecbe byperglycemique egale ou inferieure a 40 mg apres I’absorption de 50 g de 
glucose. Martin et Sc'.clounoff (23), dans leur importante etude, admettent une 
valeur un peu moindre, entre 30 et 40 mg et sur 350 malades relevent ainsi 22 
courbes basses. Poiu’ notre part, nous avons adopte le cbiffre de 30 mg. Mais, ainsi 
que nous allons le voir, le probleme des cas limites ne se pose pratiquement pas, car 
il scmble que les courbes puissent se classer en deux categories bien distinctes 
(tableau I et II). 

a) Courbes plates: 10 sujets, soit 62.5 %. La flecbe, nettement inferieure a 30 dans 
la majoritc des cas, pent meme etre inversee, comme dans le cas 6, ou la glycemie 
fait unc chute de 27 apres Fabsorption du glucose. Dans Fensemble de ces 10 cas 
la flecbe moyenne est de 6 apres 30 minutes, et de 7 apres 60 minutes. 

b) Coiubes non plates: 6 sujets, soit 37.5 %. La flecbe est, au contraire, nette- 
ment elevee, 47 au minimum; elle attaint meme, dans deux cas (13 et 14) les cbiffres 

anormalement importants de 73 et 82, evoquant ainsi xm dereglement antagoniste 
des cas precedents. 

^ A ces deux groupes aux reponses biologiques si francbement opposees, la clinique 
n offre pas de repbque. Meme dans la cadre bomogene des recto-cobtes bemorram- 
ques qm constituent la majorite de nos malades, on n’observe aucune difference 
r" T soient Fimportance ou le sens de la reponse 

f cependant, que les seals cas oi I’admiistta- 

smtont comS 'r' “ oatnme amelioration de la diarrhee se sont 

mtout comptes parmi ceux dont la oonrbe glycemiqne Wait prealaMement basse. 
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TftMcnii 1. 

ilprcuve d’hyperglycemie ‘provoquee aprh ingestion de 50 g de glucose (Eesultats en mg %), 



A jeun 

30' 

60' 

90' 

120' 

150' 


S^ijets diarrh 

iiques a courbe pla 
115 1 95 1 

^e. 

95 

80 

75 

80 


d° 

48 

77 1 

65 

64 

66 

— 


d° 

70 

82 

100 

87 

87 

77 



116 

124 

124 

100 

76 



BectocOlite 

76 

100 

95 

95 


T> ... 

d" 

85 

58 

. 54 

75 

60 


7 * Poq Oolite ulcer. 

87 

105 

113 

96 

122 

137 

129 

83 

109 

119 

115 

97 

100 
i f\A 

o’ Diarrhee 

99 

123 

130 

O TliMt Q 

125 

140 

152 

iA 9 

d° 

117 

148 

137 

104 

XU. * 

Moycnne 

93 

105 

106 

97 

87 

91 


Sujcts teinoins non diarrldiques. 


19. Constipation 

90 Her Litluase 

2l! Pin Dyspopsio 

22. Col „ 

23. Constipation 

24. La Melaena 

25. Call 

^loyenne 


81 

148 

93 

87 

108 

155 

141 

121 

83 

129 

125 

125 

70 

118 

111 

98 

100 

134 

145 

118 

116 

158 

170 

117 

105 

144 

114 

111 

94 

140 

128 

111 


84 

116 

125 

90 

107 
104 

108 


111 

90 

81 

100 

86 

106 


105 


93 


ijpreitve d’hyperglycdmie provoqude apr'es' 


11. Zyl Bectooolite 

12 . 

13. Pro “o 

1 • • • • ^ _ Diarrhee 

IG. Fon 

Moyenne 


Tableau II. 

ingestion de 50 g de glucose (Eesultats en mg /o). 


A jeun 

30' 

60' 

90' 

i2^n 

150' 

125 

92 

87 

118 

107 

104 

147 

122 

117 

202 

165 

139 

177 

146 

170 

161 

156 

151 

128 

84 

121 

129 

120 

127 

112 

80 

109 

108 

109 

111 

94 

90 

99 

94 

”~io^ 

149 

160 

118 

105 

94 1 


B L’epreuve d’hyperglycemie provoduee par voie intra-veineuse 

Ce « U^te son e^losation . la r^gnla^n "rJS 
oinstles pMncnones digestifs P-P™"; (»ger, Ugetement moffie 
Techtiltie. La “Linn intra-veineuse de serum glucose a 30 /„ 

pur Bairris (2) qui tXde poids corporel. L’injection du serum 

i concurrence 1 8 Les prelivements sangums, veins 

S,:?L^::rirenlrefteot^^^ de 30 en SO minutes. 
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Trtblcnn IIL 


Tableau cornfaratif T hyperglycemic provoquee per os, par voic hifra-vcineusc cl tie mesure 
dircctc de Vabsorplion intesiinalc du glucose par la methode dc 3IiUcr-Abo(t, 


H 3 ' 2 )orglyc 6 mio prove- 
qnco per os 


ir;s’pcrglycemio provo- 
queo intm-vcinDUSo 


Glucose rccucilli i\ la sonde 
do M. A, 


3. Pez . 


4. Camp , 


G. Rem , 


Normes 


tleim 70 

30' 82 

GO' ]00 

90' 8/ 

120' 87 

150' 77 

84 

ISO 

IGO 

ls35 

125 

100 

g 

7-Ii. npres Ic delnit do 

ringestion 4,51 

Apros SOi^Ig 0,17 

Aprt'S If.O 0.02 

Tot^I 5,00 

IIG 

87 

*7sh. apn^’s lo debut do 

— 

— 

Tingestion 5.08 

124 

150 

2 \ pros .so, Mg 2,i)l 

124 

121 

Apros jr.O 0,57 

100 

105 



9G 

Total S.OPj 


' 94 

\ 


85 


85 

142 1 


58 

.52 1 


54 

75 

i 

1 

GO 

57 j 

j 


58 j 

1 

f 

) 


I ^^«hc>30 I I’itcho nutour iIp 21 ] j Totnl nutour < 1 p 10 


inns 2 ons (obs. 3 et 1 ) rt mfimo ninsik-sAnZ uZcTs 

o. .0 ---;;;-£.;^..ucoso :.„.o 

( 20 , Gr„c„ ot. .Luk 

do 1 » m»,.,e„se intcstinalc iiV^rt! tl„ 1 ™°,""’'”° 

« pas son app,io„«r:ot:;!’’''«“ ''' •■< 

Ucimxquc. Lc principe do I’em-oiivo nef ,] r • 

glucose, dans „„o j,,,, ,|■in(cs(t! m’-TT ""' 

JUtostn, grelo, d,„aiit „n (einjis donn^; lo 
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Hmzf ^ I. ,u... 

Nous en avons realise Tapplication pratique de la maniere suivaute- 
XJne sonde opaque et souple a double lumiere (sonde de Iffiller-Abottl flnrit 
conduite commande un ballonnet terminal gonflable et I’autre detl!' 
fices situees Tune en amont et I’autre (olive terminale) en aval du 
drucbe, est introduite dans I’estomac. ^ 

1’.^ gastrique de cette premiere sonde, on fixe sur eUe a 

1 aide de fil cue, 1 extremite olivaire d’une deuxieme sonde, egalement opaque’ a 
une seule lumiere, sonde de Camus en general. ^ ^ ’ 



Conrbe A. 

Grace au ballonnet terminal legerement distendu et saisi par le peristaltisme 
gastrique puis intestinal, Tensemble du systeme est entraine a travers le tractus 
digestif et pent etre suivi a la radioscopie. 

Lorsque Textremite de la deuxieme sonde atteint le deuxieme duodenum, on 
gonfle le ballon a distension maximum, soit de 70 a 80 cc d’air, de maniere a le 
bloquer dans le jejunum. 

Ainsi est limitee entre les 2 sondes une longueur d’un metre de muqueuse intes- 
tinale. Le liquide injecte par la sonde superieure et non absorbe par la muqueuse 
sera recupere au niveau des orifices de la sonde a double couxant situes en amont 
du ballonnet, dont la distension evite toute fuite. L’aspiration est faite a Taide 
d^un aspirateur a vibrations capable de debiter 500 cc a la minute. 

D ’autre part, la verification de la distension permanente du ballon est assuree 
en branchant un manometre a eau sur la conduite permettant son gonflage, I in- 
jection d’air maintenant la colonne d’eau a un niveau constant. 

Une fois ce dispositif ainsi mis en place, le deronlement de Tepreuve est le suivant. 
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Iniection pcar la sonde sup6rieure de 300 cc d’une solution teintce en rose, de 
glucose a 10 % (soit 30 g de glucose) en 30 minutes, a raison ^ 
puis an meme rytliine, d’une solution de sulfate de magnesie a 30 /o, 

100 cc d’eau, ces^ deux dernieres instillations ayant pour but de rincer complete- 

ment la muqueuse intestinalc. , *. 

Aspiration continue par la sonde inferieure; recueil du liqmde des quapparait 
la coloration rose. Ce dernier est divise en trois fractions correspondant aux trois 

series consecutives d’instillation. ^ i 

Dans des conditions experimentales tres peu diffdrentes et avec un materiel 
identiqiie, Nicholson et Chornock (27) retrouvent. cbcz des sujets noniiaux, 13 g 8 
de glucose sur les 30 g administres par la sonde, soit une absorption de 40 %. 

Rcsultals (tableau III). Nous n’avons pii pratiquer cette epreuvc qiic cbez 2 
nialades: I’un (obs. 3) atteint de recto-colite liemorragique, I’aiitre (obs. 4) de diar- 
rliee d’allure benterique datant de renfance. 

Chez ces deux sujets, la quantit6 de glucose non absorbdc s’cst dlcvec rcspective- 
nient a 5 g 90 et 8 g 99 correspondant ii une absorption comprise entrc 70 et 
80 %, sup6rieure a celle qu’ont observee Nicholson et Chornock. 

C’est dire que, dans ces cas, le comportcment de la muqueuse intestinalc a I’egard 
du glucose s’est revele absolumcnt normal. 


D. Dosage do la pyruvicdmie.l 0 

Depuis plus d’une decade, Ics recherches de MM. Polonovski et Warerabourg (30) 
sur I’indice clironiqiie residuel out montre I’intdret de possedcr un test iisuel, pcr- 
mettant I’dtude des perturbations profondes qui modifient, jusqu’a I’echellc ccllu- 
laire, le cours normal du nietabolisme glucidique dans certains etats iiathologiqucs. 

Le dosage de I’acide pp-innque sanguin scnible poiivoir rcmplir, on partie tout 
au moins, cos conditions, ainsi que Tout iiiontrd les travaux de Klein et Elsoiii 
(18), Bueding et IVortis (8), Stotz (33); ces auteurs notent, en effet, d’importantes 
modifications des pyruvates sanguins apres adminstration dc glucose ou d’insuline, 
chez I’homme normal, le diabetique et dans differents etats pathologique?. 

Rien n’est plus logique d’ailleurs puisque, dans la phase anoxybiotiquc dc la 
contraction musculaire, I’acide pyruviquc est le tcrmo obligatoirc et dernier do 
transformation du glucose en acidc lactique. 

Cependant, outre que I’acidc pyruvique n’est pas Ic tfunoin cxclusif du mdta- 
bolisme glucidique, il peut ctre inodifie, dans le cadre ineinc de ce inctabolismc, 
par un certain nombrc d’diements. 

Tout d’abord intervient la carcnce en vitainine cette derniere, iouant le 
ro e de cocarboxylasc, est en effet indispensable a la decarboxvlation de I’acido 
KTUAuque. Ce fut le mdrite des travaux dc Peters (28), dc Lohmann et Schuster 
( ) e montrer qu une des premieres manifestations dc la carcnce en thiamine 

anormalc d’acidc pyruvique dans Ic sang, le coeur et Pen- 

factcur n’est capable dc ciAer qu’unc hypor- 
P) ruvicemie et que jamais il nc pout modifier Ic taux en sens inverse. ^ ^ 
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D’autre part, J. Marche et Mile C. Marnay (22), dans un travail recent onfc 
montre que chez les hepatiques une hyperpyruvicemie pent egalement etre iotc! 
surtout SI la maladie est icterigene et prolongee. 

^ Or, ces deux causes d’erreur - carence et troubles hdpatiques - pourraicnt 
eventueUement intervenir chez nos malades depuis que de nombreuses observations 
(Caroh, Busson et Girard (10); Moutier (26); hlinet, Warenbourg et Linguette (25) 
et a 1 etranger celles de Carere-Comes (9)) nous ont appris que I’association de diar- 
rhee et de signes de beri-beri fruste, de diarrhee et de degenerescence hepatique oh 
encore, sous un angle plus clinique, de diarrhee et d’anasarque, sont loin d'etre 
faits exceptionnels. 


G’est pour echapper en partie aux critiques que ces faits pourraient legitimer que 
nous avons effectue, parallMement a celui de la pyruvicemie, le dosage de la serine 
et de la globuline, du cholesterol libre et esterifie, qui nous ont renseignes sur 
I’etat de la cellule hepatique. 

En conclusion de cette introduction critique, nous pensons que Ton pent con- 
siderer la pyruvicemie comme un temoin du metabolisme glucidique cellulaire, 
pour autant que les autres facteurs susceptibles d’intervenir aient ete elimines, ces 
facteurs n’etant d’ailleurs capables de creer qu’une hyperpyruvicemie. 

Technique. L’acide pyruvique a ete dose dans le sang total suivant la technique 
de G. D. Lu (20), modifiee par Mile A. Vinet et Y. Raoul (37), sous la direction de 
Mile C. Marnay. 

Le prelevement sanguin a ete effectue sur le sujet a jeun et au repos depuis une 
demi-heure, le sang recueilli sur fluorase et mono-iodacdtate de soude, les tubes 
portes immediatement dans la glace. 

Dans ces conditions, le taux sanguin normal varie entre 0.70 mg et 7.10 mg, 
en moyenne 0.80 — 0.85 mg pour 100 cc de sang total. Selon Marche et Mile C. 
Marnay (22), les taux superieurs a 1 mg 20 peuvent etre consid&es comme anor- 


maux, sinon pathologiques. 

(tableau IV). Les chiffres obtenus s’etalent entre 0 mg 52 et 1 mg 68. 
Notons des maintenant, comme les taux de cholesterolemie et de protidemie etaient 
par ailleurs normaux, que la pyruvicemie semble bien dependre, chez tous nos 
sujets a 1’ etude, du seul metabolisme glucidique. 

Ces resultats prennent toute leur signification lorsqu’on les compare aux courbes 

glycemiques. . ^ i 

En effet, aux courbes glycemiques ))plates» correspondent six fois sur sept acs 

taux faibles ou anormalement bas de la pyruvicemie (entre 0.52 mg et 0.84 mg) 
la moyenne des sept cas s’etablissant a 0.78 mg. Au contraire, les courbes glyce- 
miques normales ou elevees s’associent habituellement a des taux pyru q 
egalement eleves, compris dans quatre cas sur six entre 1.26 mg et 1.68 mg 

moyenne se chiffrant a 1.31 mg. -n i i 3 a 

On discutera ulterieurement de I’interpretation qu’il est possible de don 

ce parallelisme. 
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Tableau IV. 

Tableau comparatif dc jyifruviccmxG^ hyperghjeemie provoquec, proiidcs d cholesterol snnguins. 
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55 
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l.s:. , 

1 1 

c. 
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l.r.s 
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Mo^'cnno des malndcs h courbe 
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1.31 


II. Intcrpnflnlion des resultnls. 

rl’T "P""’ 1 "' '■'"•'"t »»<«,= pour 1,1 prciiif-re 

P'lr Tlin}ssen Ics ncourlies phTejiiiqiu's liH.,,.„csi ct ,l<'alpini»iif :ni anur 1 
cotto inaladie ,.,c I-«udo pa,I,ogi„i,,K^,e co„o a,,o , I o f 1 1 
II ost clone leg, tniio do prendre, con, mo lenne do r.tferonce d," , 1 

donnees biologiques rociieillics dans los s(,hlorrl,o,.s idiopntliLes ' ' ’ 

-t»ne.ne„„ do cos ir,,,,!, ,o,;' ,„„ri,i,.,„.e,s? 
1 . Pacihte de h resorption du glucose, 

r«sS:‘::: 

^^3J!ldv„,.ion normale d„ q„„,io,„, respindoiro npros „,,s„r,„i„„ ,, 

8lncos^^Wvei'no,n“"'’“ ""“'■'"••'loment In.sso,, par injoclim, do 

^£d^^:so!ttS::«q', "•-'n-na,.-,,,, .s,V,an,,ri,.ld- 

Ponrncs’cnte,tr\X«"™,"” do Thaysse,, of, 

MU la sj.ruo, coux do Spies (:P2), do Jhvhy 
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et SM collalorateurs (U), (15) aiK fitats-Ums, da Mme Bettaad.Font.m» in 

“ “ P™‘ “dmatlre qua, parmi lea troubles nuttitioimels acoompagnsat 

ce type de steatorrhee, il en est 3 prmcipanx: 

Diminutioii de 1 absorption intestinale du glucose, 

Diminution de I’absorption intestinale des graisses et troubles du metabolisme 
de la ^dtanline A, 

Corrections des deux alterations precedentes par radministration d’acide 
folique. 


Les constatations faites par nous au cours des diarrbees sbanalesD offrent-elles 
quoi que ce soit qui rappelle ces trois faits et permette aiusi d^evoquer, selou 
riiypothese de Verzar, un trouble de la pbospborylation dans la paroi intestinale? 


A. Existe-t-il un trouble de I’absorption du glucose? 

Nos r4sultats semblent prouver formellement qu’il n’en est rien, L’identite des 
courbes d’byperglycemie obtenues par voie orale et par voie veineuse laissent 
deja supposer que la muqueuse intestinale est bors de cause et la mesure directe 
de I’absorption du glucose par la metbode de bliller-Abott confirme cette integrite 
(Tableau III). 

Des constatations du meme ordre ont deja ete publiees. Baixas (2), Bercowitz 
et Page (3) ont observe des courbes glycemiques identiques aux notres dans les 
rectites bemorragiques. En outre, ces derniers auteurs, par la mesure du meta- 
bolisme basal et du quotient respiratoire apres absorption de glucose, ont montre 
qu’etait normale cbez ces malades I’utilisation tissulaire des hydrates de carbone 
et, a fortiori, leur resorption intestinale. 


B, Existe-t-il un trouble de I’absorption des graisses et du metabolisms 

de la vitamine A? 

L’analyse systematique des selles n’a jamais montre, cbez auoun de nos m^alades, 
de steatorrbee, mais ce trouble a, pour Cbesney et McCord (13), moins d’impor- 
tance dans la sprue que les anomalies du metabolisme de la vitamine A. 


1. — l^tude de la vitaminemie d jeun. 

En accord avec la plupart des auteurs, et J. Marcbe (21) en particulier, nous 
classons nos resultats selon les donnees suivantes, cbiffrees en U. pour 
de plasma: 


Plus de 100 = normal 
70 a 100 = subnormal 

40 a 70 = subcarence 


loins de 40 = carence ou trouble grave du mdtabolisme de . 

Les dosages ont ete effectuees par la metbode Raoul et Janot (31) lege 

Le tableau V montre que 50 % de nos malades ont un taux carentiel ou sub 
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Tnblonu Y. 

Melabolisme dc h viiamine A. 


J[ 

Nombro do 
dosages 

Yitaniinemio 

(en U. I p. 100 ml plasma) 

1 Categories 

moins do 
40 

40 a 70 

70 a 100 

plus do 
100 


21 

3 

s 

7 

3 


21 

0 

3 

i 

11 


II. Kpran-C d’hijpcrvUamindmic provoqude (ingestion do 200,000 U.I do Vitnmino A) 


i 

1 1 

i 1 

1 Vitainincmie 

(cn U.I p. 100 ml dc plasma) 

I — 

A jcun 

36. II. 

G6. n. 

246. 11 

! 1 

! Obs. 3. Fez 1 74..''> 

■ Obs. 4. Com ! GO 

1 Tmoins (moyenne do 10 eprcuYcs) 109,.i 

! i 

S24 1 02G 114 

.740 ! 7G2 ! OS 

.')S4 i SOl.i j loO.c i 


■carentiel, alors que 14 % seulement des t6moins, non diarrheique.';, sonfc dans le 
meme cas, 

Ces resultats sont en desaccord avee ceux de Gayer, Euffin et Pcrl^.weig (12) qui, 
dans Iniit cas de dysenteries, aniibiennes il est ATai, trouvent nne vitamineinie A 
normale, alors qu’ils notent nne moyenne de 48 U. I dans douze cas dc sprue. 


2. — Efreuve d^hypervilaminemic A provoqitcc. 

Cette epreuve, dont I’importnncc an cours de la sprue a, ])our la premiere fois, 
•etc soulignee par Chesney et JIcCord ex'plore d’unc manierc tres gonerale le meta- 
bolisme de la vitamine A. 

Scion des travaux franfais recents (G), elle peut ctre realiseo de la manierc sui- 
vante: 


Apres dosage ii jeun, 200,000 U. I dc vitamine A sont absorbees par le sujet au 
•cours d’un repas comprenant un morceati dc pain et un bol dc cafe. Les prises de 
sang sont ensuite faites 3, G et 24 lieures apres I’ingestion, mais compte surtout 
le resultat note a la Geme heurc, periodc d’elevation maxima de la flechc d’liypcr- 
vitaminemie. 

Eos resultats, schematises dans le tableau Y, raontrent quo la flechc obtenue 
•dans les deux cas de diarrhee explores est normale, ce qui impliquo une absorpt ion 
intestinale corrccte de la vitamine A. 

_ II est a notcr quo ces deux memes sujets presontaient egalement une absorplion 
intestinale normale du glucose, prouvoe par les etudes des hvpcrglycemios orales 

•et mtra-veineuses comparecs, ainsi que par la mesure dirccte do I’absorption intos- 
tmale de cet hc.xose. 

Nos donnees a I’egard dc I’tSpreuvc d’hypervitaminemio A provoquOc sont con- 
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firmdcs par Ics rdsultats d’Alersberg ct Sobotka (1) nui, dans leur etn^n . 
de la sprue et dcs idjuno-ileites, montrent que, si les troubles du metabolism 
de la vitammc A dans la sprue aboutissent a une fleclie d’hypervitaminemie 
basse ou mille, cette fleclie est normale dans les j6iuno-ileites 
Ccs faits viennent done accentuer encore la diff6rence des tooubles m6taboliques 
de la sprue, attribuables a un defaut de phosphorylation an niveau de la muqueuse 
intestinale, ct ceux des diarrhees banales, au sujet desquels nous emettrons ulte 
rieurement quclqucs hypotheses. 


C. L’acido foliquo eorrigo-t-il les troubles metaboliques des diarrhees 

banalGB? 

Lo fait que radministration d’acidc folique (ptdroylglutamique) ameliore, sinon 
guerit, nu cours de la sprue, ct Ic syndrome clinique et les troubles nutritioimels 
— courbes glyceiniqucs plates en particulier — , incite a rechercher si cette thera- 
peutique vitaniinique ne pourrait exerccr une action identique au cours des diar- 
rhees banales. 

Les premiers essais dans ce sens ont etc tenths par Carruthers (11) qui releve 
une action favorable sur le nombre des selles et I’aspect rectoscopique de 6 cas de 
diarrhees heterogenes; pour cet auteur, I’acide folique agirait sur le retentissement 
nutritionnel de la diarrhee, cc qui permettrait d’invoquer une parente avec les 
troubles de la sprue. 

Par contre, Davidson (IG) constate, plus recemment, I’inefficacite de doses memo 
dlevees d’ncide folique au cours de la recto-colite hemorragique. 

Nos essais portent sur 7 cas de recto-colites homorragiques qui ont re 9 u de 5 
a 20 mg par jour d’acido pteroylglutamique, durant une periode variant d’une 
semaine a un mois. 

Une diminution asscz nettc du nombre des selles fut not6e dans trois cas, sans 
que pourtant disparaissent jamais les 16sions rectoscopiques et en particulier la 
fragility de la muqueuse, qui continue do saigner a la moindre pression de 1 ecou- 
villon. 

Dans deux autres cas, la dose quotidienne de 15 mg scmbla declencher une 
aggravatioji du syndrome fonctionnel qui s’ameliora, au contraire, avec o mg- 

Dans deux observations, enfin, la thdrapeutique fut indifferente. ^ 

L’ etude des modifications biologiqucs apportdes par Tadministration d acide 
folique nous parait, par contre, beaucoup plus interessante (Tableau VI) (CourbeB). 

Chez quatre malades, qui presentaient initialemcnt une courbe glyc6mique 
basso, on voit apparaitre en fin de traitement une hypoglycemie considerable a a 
2eme heure, attcignant dans un cas le chiffre extraordinairement faible de 40 mg /o 
sans quo jamais cependant ait etd note aucun trouble fonctionnel, tandis que a 
fleche d’hyperglycemie reste sensiblcmcnt aussi ecrasde. 

Ccs resultats sont done bien differents de ceux que I’on observe au cours de In 
sprue, ou la fleche glycemique retrouve, apres administration d’acide folique, son 
profil ascensionnel normal. Cependant, ils nous parait interessant de rapproc er 
nos donndes un cas de Darby (14), concernant une sprue traitee par Facide folique 
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Tnblcnu YI. 

Aclion de Vacide folique sur Jes conrhes d’hypcrghjccmic qnovoqucc {mg %). 


I. Sitjcts a courlc inilialcmcnt j>Ialc. 



A jeun 

30' 

GO' 

90' 

120' 

150' 

Avant Ac. F.: Moyenne dcs cas 1, 2, 3, 5 

77 

S8 

88 

81 

7G 


Avres Ac. F. 1 

2 

3 

5 

Jloycnno 

GG 

7G 

GO 

74 

G9 

91 

115 

80 

G7 

88 

1 

7G 

113 

G8 

52 

77 

1 40 

105 

58 

58 

G5 


40 

50 

42 

54 

4G 

n. Snjcis a courbc initmlcvicni ‘ 

iQllgQy 




Avant Ac. i’.;^royennc dcs cas 11, 13, 14 

110 

155 

1 

1G9 

12G 

109 

92 

Aprcs Ac. F. 11 

112 

120 

148 

140 

100 


13 

90 

141 

178 

130 

109 

91 

14 

94 

145 

159 

112 

9G 

88 

^Io3'ennc 

99 

135 

IGl 

127 

101 

90 


pendant 35 jours dans laquelle, aprcs traitement, le taux de la glycemic nttcignait, 
apres siircliarge glucosee, 62 mg a la 3emc lieiire, alors quc le cliiffre do ddpart, 
a jeiin, 6tait de 90 mg. 



dlel“ irtrl"!';: it^etr^ ' 

ment la silhouette de la cmirbe al)niqT'V^ ^ contrairo modifie qii’insonsiblo- 
leurs, la hauteur de la fleche d’l.jq,ergiycLiiT^’ 
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Les coiirbes d’liyperglycemie plate nc tradniraient done qu’nn dcs aspects dcs 



multiples 

L’livperinsulinisme de^Tait done s’accompagner d’une destruction 
rapide de Facide pyrmdquc; or, n’est-ce pas dans notre groupe dc malades a cour- 
bes glycemiqiies plates que nous observons un abaisseinent a pen pres constant ct 

parfois notable dll taux de la pyrumcdinic? 

Ainsi done la survenue de cos deux perturbations relevant d'etapes tres dillc- 
reentes du m6tabolisme glucidiquc pourrait trouver son explication dans un trouble 
endocrinien basal.^ 

Nous trouvons deux aiitres arguments pour 6taycr cettc liypothese; d une 
part, Fexistence, connue depius longteinps et soulignoc par Bobu ct Juzn-Ulilig 
(5) en 1938, de signes cliniques d’liypoglycomie survenant 1 a 2 henres apres les 
repas, cliez les diarrheiques clironiques, confirmee d’ailleurs par les dosages sanguins 
montrant line courbe d’liyperglycemic provoquee avec un abaisseinent sccondaire, 
vers la 2eine beure, nettement au-dcssous du taux initial. 

L’iutcrpretation de ces bypoglycemics react ionncllcs cst generalcment liec 
i>au fait que la quantite dAiisulinc elaborec par Forganisme pour reduire Fbyper* 
glycemie cst supericurc aux besoins reels de Forganismef (Boulin) (7). 

D’autre part, Fetude des courbes d’bypcrglycemic apres administration d’acidc 
folique nous a perrais de notcr Fapparition d’bypoglycemies react ionnelles con- 
siderables, de cc meme type d’bypcrinsulinisme, ct ccci uuiqucment ebez les sujets 
a courbes glycemiqucs basses. Quel quo .«oit Ic mode d’action de. Facidc folique — 
problcnie qui debordc Ic cadre dc cc travail — nous pensons, a cau.se, dc Fexclusivitc 
meme du terrain siir lequcl il declcncbe dcs modifications biologiqucs, qiFil nc .‘^au- 
rait creer a lui seul Fbjqicrinsulinisme; en effet, Fetude des courbes d'byperglyceinie 
cbez des siijete diarrbeiques a courlics glycemiqucs non plates, d’uno part, cbez 
deux Biermerien.s, d’autre part, nc nous a jamais montre dc modifications do la 
silhouette de cettc courbe apres traitement par Facidc folique. Cc dernier nc saurait 
done que favoriser et acceutucr un ctat preexistant dont temoigneraient les courbes 
basses. 

Ainsi vient s’ajoutcr un nouveau ebainon pour plaider en favour dc Fbyjicrinsu- 
liuisme dans Fe.xplication des courbes glycemiqucs basses. 

Mais, si notre bypotbese cst exaotc, si Fbyjierinsulinisme crec les courbes glyce- 
miques basses, Fbypopynivicemic, les reactions bypoglycemiqucs apres adminis- 
tration d acidc folique, en cas dc courbes non basses, on doit pouvoir rclever unc 
inversion des modifications biologiqucs associees. 

C’est cxactement ce que nous notons. Cbez ces sujets, dont certains out non 
eu einent unc courbe non plate mais parfois anormalement (5lcvee, Fbyperpyru- 

eimc cs la regie puisque la moyenne dc nos six cas cst dc 1 nig 31, FaVido 

tj'po-iiiRulini.snic', 

uo 1 ensemble dc 1 equilibro hormonal ' ' 
reel do la secretion d’insulino. 


uhnismc, nous entendons uno modifiontion dans Van ou Vautre 
do la rogulnUon <1„ laetabolismc du gluco.^o, .RaUR projngor liu laux 
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foHque enfin ne cree aucune perturbation. Uue dernike confirmation serait nn 
port(5e SI 1 etude systematique de tels malades montrait que I’elevation du quotient 
respiratoire apres absorption de glucose est inferieure a la normale. Mais ce trarai) 
n a pas, a notre connaissance, encore ete fait. 


Par ailleurs, de nombreus auteurs dont Bobn et Juza-TJlilig (5), Bercowitz m 
ont note cbez les diarrbeiques Fexistence de couxbes du type paradiab4tique qai^ 
pour ce dernier auteur, atteint 31 % des cas (le taux de courbes basses note dans 
cette statistique est de 39.6 %). 


L’ensemble de ces faits plaide pour Fexistence d’un syndrome d’bypo-insulinisme 
symetriquement oppose du syndrome d’hyperinsubnisme precite. ' 

En coiichision, done, il nous semble possible de dire que les troubles du meta- 
bolisme du glucose sont tres frequents au cours des diarrbees dites ))banalesi). Ils 
peuvent etre mis en e\ddence par Fetude de Fepreuve d’byperglycemie provoquee, 
par le dosage de la pyruvicemie et, plus accessoirement, par Fadministration d’acide 
folique. 

Ces troubles relevent tres probablement d’une perturbation endocrinienne on 
Finsuline joue le premier role. 

II est possible de relever, selon les cas, un syndrome d’byperinsulinisme et nn 
syndrome d’bypo-insulinisme. Ces syndromes, declencbes par la diarrbee, ne san- 
raient gu6rir' qu’avec elle; mais on doit tenter d’attenuer le retentissement de cette 
diarrbee sur la nutrition generale, d’autant que ce retentissement pent a son torn 
favoriser la diarrbee. 

Aussi semble-t-il logique, en tenant compte des donnees biologiques, de prati- 
quer par exemple, selon les cas, outre le traitement etiologique de base, des ad- 
ministrations d’insuline a petites doses repetees ou, au contraire, im regime sucre 
avec administration de serum glucose parenteral. 


Summary. 

I. Tbe Metabolism of Carbohydrates was studied in cases of cbronical diarrhoea; 
of tbe usual type. Titration of byperglycemia induced by oral and intravenous 
introduction of glucose, titration of pyruvic acid in blood and direct measure o: 
tbe absorption of glucose through tbe intestine were done of all tbe patients. 

II. No trouble in tbe absorption of glucose or lipids through tbe intestine coulc 
be demonstrated, even in cases with low byperglycemia response (62.5 /,). 

III. A survey of tbe metabolism of vitamin A and of tbe effects ot tolic acic 
confirms that the metabolic disiurbances recorded in chronic diarrhoeas anc 
idiopathic steatorrhea are not identical. 

IV. Chronic diarrhoeas may be divided in two groups; , , » •, 

1) One with small byperglycemia response to glucose; low level o pyru\ 
acid in blood and hypoglycemia following tbe intake of folic aci . 

2) Tbe other with normal or high byperglycemia response to glucose, 
level of pyruvic acid in blood, no hypoglycemia response to folic acid. 


TROUBLES DU iM15tABOLISME DES HYDRATES DE CARBONE. 
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V. It is suggested that some endocrine distiu-bance underlays the precccding 
conditions bearing mainly on the secretion of insulin. 
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The Femoral Pulse CnrYC in Coarctation ol tlic Aorta. 

By 

STINA BJORK and KNOT LIEDHOLM. 

(Submitted for public.ation Febrnary 22, 1919.) 


Coarctation of the aorta or stenosis of the aortic isthmus is a pathological condition 
that has become of more current interest since tliis congenital malformation has 
proved more common than previously supposed and since Crafoord showed that 
surgical treatment can cope with the disease, it has also hccomc more desirable 
that the condition be diagnosed exactly and the symptomatologic details por- 
trayed as accurately as possible. 

To the clinical picture — arterial h}T3ertension in the arms in association with 
normal or subnormal pressure in the legs, a groo^^ng of the ribs in the radiogram 
due to the enlarged and tortuous intercostal arteries, a small or absent aortic 
knob, pulsations in the intcrscapular space, etc., another pathognomic may be 
added, viz., the characteristic change in the appearance of the femoral pulse curve. 

The shape of the femoral pulse curve is normally dependent upon the pulse 
wave initiated by the stroke volume and propagated via the aorta. Tliis curve, 
like all other pulse curves, is characterized by a relatively abrupt rise and a more 
gradual fall intervened by a secondary peak, or at least an arrest, due to the re- 
flection of the pulse wave from the periphery. In aortic coarctation, however, 
the hemodynamic conditions are quite different, the pulse wave being arrested 
(at least substantially) at the constriction, with the result that the !>pulsc wave» 
in the aorta below the narrowing will be formed not by the stroke volume ns an 
entity but by fractions thereof, wliich will flow via collateral vessels (the internal 
mammary, the intercostal, scapular, and deep epigastric arteries) into the lower 
part of the aorta at different moments and at different levels. 

This permits us a priori to expect an anomalous shape of the femoral pulse curve 
The following three cases will serve to confirm that this really is the case. As a 
matter of fact, it was the odd shape of the femoral pulse curve in at least one 
-ot the cases that first suggested the diagnosis coarctation of the aorta. 
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Fig. 1. Aortic Coarctation. Hed. journ. 1576/42. 


Med. journ. 1576/42, ?, 29 yrs. Pat. had always been short-winded, physical exertion 
causing palpitation and heart stitch. Her symptoms had become more troublesome the 
last three months, during which she had suffered continuously from headache and felt 
giddy as soon as she bent down or walked quickly. Kecently she had also Lad a slight 
edema of the ankles in the evening. 

General coyidition: unaffected. No cyanosis or dyspnea when resting. No edema. 

Heart: No pulsation or thrill in the precordium. Sharp first sound. No murmur. Ac- 
centuation of the aortic second sound. 

Blood jyressure: right = left arm 180/95 mm Hg. 

right = left leg 125/85 mm Hg. 

Eleclrocardrogram: Left axis deviation of an order suggestive of left ventricular hyper- 
trophy. Wide QRS-compIex indicating a disorder of the intraventricular conduction. 

X-ray jmdings: Enlargement of the left of the heart shadow. No enlargement of the 
arterial auricle. Abnormally prominent aortic arch, apparently normal descending aorta. 
Longitudinal shallow grooves along the lower edge of most ribs. 

Med. journ. 2257/42, $, 14 yrs. During the last four years physical exertion tired the 
patient unduly and gave her a feeling of weakness in the legs. The last two years Ae had 
sometimes suffered from a thumping headache and from giddiness, palpitation and pains 
in the precordium. 

General condition: unaffected. No cyanosis or dyspnea when resting. No edema.^ 

Heart: Slight precordial pulsations. Apical impulse in the fifth intercostal space in e 
medioclavicular line, too broad and moderately hard. Sharp first sound at the app, 
at the base of the heart, a diastolic murmur of greatest intensity at the second rign in 
tercostal space. 

Blood 'pressure: right arm 155/90 mm Hg. 

left arm 160/95 mm Hg. 

right leg 135/immeasureable mm Hg. 

left leg ]40/immeasuieable mm Hg. 
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the femoral pulse curve in coarctation 


OF THE AORTA. 



Fig. 2. Aortic Coarctation. Med. jourii. 2257/‘12. 

X-ray findings: The telcradiogram revealed that the arterial ventricle was slightly 
enlarged. The aortic knob was strikingly small. In some places the pro.ximal part of the 
upper ribs of the right side exhibited round grooves. 

Med. journ. 1218/44, 18 yrs. Patient had been short-winded and ever since he could 

remember he had become tired quicker than his fellow -pu])ils. "When he was 9 years old 
a congenital disease of the heart was diagnosed. Physical exertion caused palpitation, 



Fig. 3. Aortic Conretntion. Jlcd. journ. 1218/44. 
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Med. journ. 2250f44:, 31 yrs. 




! i 


Med. journ. 2258/44, S, 24 yrs. 
Pig, 4, Individuals with normal circulation. 
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Fig. 5. 

A Foot of tho carotid pulso curve. 

Ai Foot of the femoral pulse curve. 

B Peak of tho carotid pulse curve. 

Bi Peak of tho femoral pulse curve. 

C Termination of the mechanical systole in tho carotid pulse curve. ^ • i • * 

Observe how Bi precedes C in normals and how this order is reversed in coarctatic p.iticnts. 

heart stitch, and slight breathlessness. S ora clinics lie woke up at night and felt he was 
short of breath. He was inclined to have cold feet. 

General condifion: unaffected. No cyanosis, no dyspnea. No cdcinn. 

Heart: Pulsations and weak systolic thrill in the prccordiuin. The ajiical licat at the 
fourth intercostal space in the mam. line, somewhat broad and strong. S^’stolic murmur 
over entire heart with max. intensity at the second right inlcrcoslal space. The second 
aortic sound was accentuated. 

Blood 'pressure: right arm 205/140 mm ITg. 

left arm 205/120 min Hg. 

Blood jirossure in legs immeasurable. 

Elcclrocardiogram: No pathological evidence. 

X-ray findings: Slight enlargement of tho licart, probably mainly of aitcrinl ventricle. 
The aortic knob was less conspicuous than usual. Most ribs were distinctly grooved, 
indicating hypertrophy of the intercostal arteries. 


Analysis of the Femoral Fnlse Curve, 

If ^Ye study the femoral pulse curves, traced by a Frank’s transmission spliyg- 
mograph, of patients wdtli aortic coarctation and compare them with the carotid 
tracings of the same patients (bigs. 1 — 3) and also with tlic corresponding curves 
of tivo individuals with normal circulation and of about the same ages (Fig. 4), 
a marked but uniform difference will bo a 2 )parcnt, ^ ^ 

In the femoral pulse curves of patients ^Yith aortic conrcbntlon it should be 
observed 
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AA iA,A^) 

AAi 

AB (AiB,) 
BiC 

a 


Table I. 

Duration in csec. of the carotid (femoral) pulse wave. 

X>elay m csec, of the pulse wave on its Wav from the nortn in c ^ ^ 
dela,y the velocity of the pulse wave (a) of normals can bo Llcuktcd°'‘^^' 
Time in csec. necessary for the carotid (femoral) nulse warn +n rJini i 

Interval in csec. between the peak of the femoral pulse curve and thi* en i 
ical systole (as recorded by the carotid pulse curve). ^ 

> elocity oi pulse Wave cm/sec. 



Med. Journ. 

Age 

yrs. 

Blood 

pressure 

AA 

AC 

AB 




B 

Individuals with norma 
circulation 

2172/42 
2137/44 c? 
2172/44 tJ 
2250/44 <? 
2258/44 <5 
2188/44 
2919/44 
998/44 3 
2277/45 3 
3 

30 
34 

34 

31 
24 

35 
14 

32 
34 
20 

130/90 

132/80 

138/82 

114/66 

118/44 

110/60 

118/98 

126/80 

120/64 

126/76 

87.9 

92.8 
78.2 
93.4 

109.7 

79.8 
103.4 

72.9 
74.6 

; 106.0 

29.7 

30.6 

25.7 

30.8 
32.4 

27.3 

31.1 

27.1 

26.3 
31.7 

18.1 

13.5 

16.3 

14.3 
14.0 

9.7 

15.7 

15.7 

13.3 

13.7 . 

11.5 
11.0 
12.0 
10.8 
10.7 

10.7 
10.1 

11.7 

12.5 

10.7 

ll.G 

11.7 

6.4 
11.2 
13.1 

8.1 

12.3 

9.5 

7.7 
13.9 

6.6 

7.0 

6.7 

7.7 
8.6 

9.0 

8.7 

6.0 

6.1 

7.0 

G95 

480 

090 

553 

530 

478 

384 

6i9 

702 

596 


u 


1 

i 

89.9 

29.2 
± 0.7T 

14.5 
i ± 0.71 

11.2 
± 0.2G 

lO.c 

±0.79 

7.4 

± 0.35 

577 

i 

Aortic 

Coarctation 

1576/42 $ 
2257/42 $ 
1218/44 (? 

29 

14 

18 

190/112 

164/90 

194/120 

96.9 

70.2 

94.2 

27.5 

26.8 

28.8 

20.5 

17.4 

17.8 

23.0 

21.3 

23.2 

-^4.4 

— 3.0 

— 4.5 

! 

8.4 1 

8.5 ' 
10.1 ' 

(524) 

(503) 

(446) 


M 1 
1 



87.1 

27.7 
± 0.59 

18.6 
i 0.94 

22.7 

±0.71 

— 4.0 
± 0.47 

j 

9.0 

1 -4- 0.55 

1 

(491) 


1) that the ascending limb is less steep and the peak of the curve consequently 
reached after a considerable delay, and 

2) that the decline is more constant and gradual — the course of the fall in pres- 
sure being represented by a more or less straight line. 

For the purpose of studying these characteristics we measured the different 
time factors in the pulse curves of patients with aortic coarctation and compared 
them with similar measurements of 10 controls of roughly corresponding ages. 
The figures of the measurements shown in the tables for each individual case are 

averages of three consecutive pulses.^ ^ ^ ^ 

The measuring system ^vill be apparent from Fig. 5. Table I gives a description 
of the distances, and shows the measurements recorded. Table II shows the di - 
ferences between the distances measured. 


a d 1. The Gentle Rise of the Femoral Pulse Tracing in Aortic Coarctation. 

As will be apparent from Table II, there is a statistically significant difference 
between the time necessary for the femoral pulse curve to reach its climax ( d 
in coartatic patients, and in normals, viz., 11.5 i 0.76 csec. i r 

The interval between the peak of the femoral curve (Bj) and t c en o 
mechanic systole of the heart as shown in the carotid tracing (C) in patien s 'vs 

^ Times marked by a JTaquet^s chronograph. 
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aortic— 

ma s, ^Hz., I'c'^hvavs readied before tlie end of the medianic systole, and m 

coMctatiJ patients, after tbe termination of the meebame 

order of B. and C in Big. 5). This fact is probably of great diagnostic a alue and 
is presumably pathognomic of the malformation in question. 


Tnl)lo ir. 

Dificrcnccs. 

ACcoarct. < — ACnorm. = — ± O.Oi 

ABcoarct. --ABnorm. --f 4.1 ±1^S t-7.15 

AiBicoarct. — AiBinorm. — “f i ^ ~ 

BiCcoarct. — BiCnorm, — — 14.5 i 0.02 

AAjeoarct, — AAinorrn. = “i* 1*^* i 


From Table II it will be ob\dous that tlicrc is also a statistically significant dif- 
ference between the time necessary for tbe carotid pulse tracing to reach its peak 
in coarctatic patients and normals, viz., 4.1 rn I-IS csec. 


ad. 2. The Descending Limb in Femoral Pulse Tracings of Patients 

mth Aortic Coarctation. 

As will be apparent from Figs. 1—3, the descending limb of the femoral pulse 
curve in coarctatic patients is more or less a straight line and thereby differs 
considerably from the corresponding section of the curve of normals (sec Fig. 4). 

The characteristic feature of the curve of normals is its initial steep decline. This 
decline is then arrested, or at least checked, by an intervening )>sccondary penk» 
caused by the reflection of the indse Avave from the periphery. 

Such a secondary elevation cannot occur in aortic coarctation, because the pulse 
wave is not initiated by a complete stroke volume but by fractions thereof floAv- 
ing into the aorta at different moments. 

Also this is probably pathognomic of aortic coarctation. 

The A'^elocity of the pulse waA'c in the aorta of patients with .aortic coarctation is im- 
measurable, because, as pointed out above, there is no pulse wave in the general concep- 
tion of the term. Nevertheless in our three cases the delay AA, of the Ppulsc wave'' was 
measured. As will be a 2 )parent from Table I, this figtirc is somewhat higher in coarctatic 
patients than in normals. 


Siirainnry. 

The carotid and femoral^ pulse curves of three cases of aortic coarctation were 

analysed and compared with corresponding curves of 10 controls. The follorviim 
observations rvere made: ° 


in CMrctatic piilicnte 

tosp" C Lv Tl Vf?' ''“ins 22.7 ±0.71 nncl n.2±0.!C csec. 

respeemely. The difference is 11,5 ± 0.7C csec. 
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2) In normals tlie femoral pulse curve reaches its peak before the end of the 
mecbanic systole of the heart recorded in the carotid pulse curve, tsdicrcas in 
aortic coarctation it is always reached after the end of the mechanic systole. The 
times are: in coarctatic patients, — 4.0 ± 0.47 csec., and in normals, 10.6 ^ 0.70 
csec. The difference is — 14.S ± 0.92 csec. 

These changes mentioned under sub-headings 1) and 2) are believed to he of 
diagnostic value and pathognomic of aortic coarctation. 

3) The carotid pulse curve also reaches its peak later in coarctatic patients than 
in normals. The difference is statistically significant 4.1 + 1.18 csec. 

4) The descending limb of the femoral pulse curve in coarctatic patients differs 
considerably from that in normals. The curve falls more or less gradually and 
omng to the absence of the reflection of the pulse wave from the periphery of 
the circulation it contains no secondary peak. These facts are thought to he of 
diagnostic value. 
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The Role of the Adrenal Cortex and Gonads in the 
Control of Sexual Hair Distribution. 

By 

V. K. SIBOiIERS,* M.D., M.R.C.B., 

(Submitted for publicntion February 22, 1019.) 

Introdiictioii. 

The growth of pubic and axillary hair has long been regarded ns one of the sec- 
ondary sex characters, dependent upon the normal maturation and function of 
the gonads. In recent years, however, the recognition of the importance of the adre- 
nal cortex as a sex gland has tlirown doubt on this theory, and considerable evi- 
dence has been accumulated suggesting that the control of sexual hair growth is 
exercised b)' the adrenal cortex. This investigation was undertaken in an effort to 
determine the importance of the adrenal cortex and gonads in this respect. 

No attempt has been made in this paper to analyse all the factors which may 
cause loss of sexual hair, c. g. scncscnce and hacmochromatosis. 

Castration in the Female. 

For the purpose of observing the effects of castration on the sexual hair distribu- 
tion in the female, it was decided to investigate this problem in a series of women who 
had undergone the operation of bilateral oophorectomy for endometriosis. In order 
to allow an adequate time to elapse for the development of any changes which 
might have been expected to occur, only those patients who had had the oiierat ion 
performed at least five years previously were chosen. As a further safeguard 
against changes in body hair due to scncscnce, no patient was observed who was 
oyer the age of 40. Thirt 3 '-five patients in all were observed and no chni\ges in the 
distribution of amount of pubic or axillary hair was noticed, coinj^ared with the 
state prior to operation, (Plate 5). 

Cnstralion in JInIc.s. 

The effects of testicular secretion on the board, pubic and axillary hair can be 
o_bscryc£m those cases in which castration has been performed by trauma or by 

* 35, Rodney Street, Idvcrpool, Knplnml. 
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controlling factor in the growth of pubic and axillary hair and reported a case of 
Addon’s disease in a female, in whom axillary and pubic hair were lost. Adler & 
Alains (1943) reported a case of Addison’s disease in a female in whom pubic 
and axillary hair was present but scanty; Hadden (1885) noted absence of axillai} 
hair in a case of Addison’s disease occurring in a female of 30, but made no com- 
ment on the amount or distribution of pubic hair. Hogoff (1942) and Leavitt (194o) 
both reported cases of Addison’s disease in females in whom pubic and axillary 

hair growth was normal. _ _ 

In the present study, six cases of Addison’s disease occurring in women iia\ e 
been studied; three patients had lost their pubic and axillary hair, one patient had 
noticed some reduction in the amount of sexual hair and in the remaining two cases 
no change had been noted. In the tliree cases in which pubic and axillary hair was 
lost, the daily excretion of 17-Ketostcroids in the urine was zero. However, no 
simple relationsliip c.xists between the daily excretion of Ketosteroids and sexual 
hair growth, since in one of the cases in which hair distribution was normal, no 17- 
Ketosteroids were excreted and in another only 2.5 mg/diem. 

LavTcnce & Howe (1929), (Case 3), reported normal sexual hair in a case of 
Addison’s disease occurring in a male of 22, but "Weller 1936, (Case 1) noted a 
feminine distribution of pubic hair in a man of 20. Tlirce cases of Addison’s disease 
in men were studied in the present series. In all cases, sexual hair was abundant, 
and of masculine distribution. The 17-Kctosteroid excretion in one case was 
2.5 mg/diem and in the others 12.5 and 17.3 mg/diem. 

Discussion. 

The present study shows that loss of both ovaries in adult life docs not cause any 
alteration in the normal sexual hair growth or distribution. In cases of congenital 
aplasia of the ovaries, normal sexual hair grovi;h docs not occur, (Turner, 1938; 
Varney, Kenyon & Koch 1942; Albright, Smith & Fraser 1942; "Willcins and Fleisch- 
man, 1944). This syndrome is, however, characterised by other congenital ab- 
normalities, c. g., short stature, webbed neck, cubitus valgus, etc., and as in the 
cases of eunuchoidism in males, the possibility of other endocrine abnormalities 
cannot be ruled out. 

In severe chronic hypopituitarism, loss of pubic and axillary hair is a constant 
sign. The pathological basis of this syndrome is a destruction of the anterior lobe 
of the pitmtary gland ndth a consequent loss of its tropliic hormones. As a result 
of this loss of pituitap^ hormones, atrophy of tlic suprarenal cortex and partic- 
ularly the fasicu ate and reticulate layers is constantly observed at autopsy (Shccl.an 
& Summers 1949). Loss of sexual hair in this .sjmdromc might therefore be due to 
atrophy of the suprarenal cortex rather than to loss of the pituitary gland. If this 
SecT’ suprarenal cortex alone should produce similar 

suffering from Addison’s disease is not a constant 
dmg. In some cases a total loss of pubic and axillary hair occurs and this 1 
appe.™ to occur in those patients in rvl.cn ti,c nrinar^ ir^i-ctZ:^ 
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approaches zero-values. Additional data are required before this 

safe y deawn since in Case 7 in the present serL sexual hai 

no l/-Ketosteroids were excreted in the urine. ^ugn 

Clcgliom (IMl) suggested that loss of sexual lair oeurred in those cases of 
Addison s disease caused by atrophy of the adrenal cortex and that the natoe I 
the pathology destroying the cortex was the determining factor. However Case 1 
m this series, in which complete loss of sexual hair occurred, was due to bilatenl 
tuberculosis of tbe adrenals. 


Loss of the gonads in men produces alteration in the sexual hair; a feminine 
distribution of pubic hair results, the heard becomes thinned and axillary hair 
tends to remain unchanged. 

Pan-anterior hypopituitarism, although less common in severe form in men than 
in women is associated with a loss of pubic, axillary and heard hair. Destruction of 
the suprarenal cortex in males, severe enough to produce the classical clinical 
picture of Addison’s disease, does not cause loss of sexual hair. The inference is, 
that the testicular secretions alone are sufficient to maintain the growth of sexual 
hair. 


The adrenal cortex is a source of androgens, oestrogens and progesterone. Ad- 
ministration of testosterone to patients suffering from Simmonds’ disease produces 
a xegrowth of pubic and axillary hair (Plate 4); gro^^i>h of pubic hair has also been 
reported following the implantation of progesterone in these cases (Simpson 
1948). Lisser et al. (1947) reported the successful growth of pubic hair following 
the administration of Stilboestrol in cases of ovarian aplasia. 

The importance of the role of the adrenal cortex in maintaining and promoting 
the growth of sexual hair is clear, since the destruction of the cortex frequently 
causes a loss of hair and also the administration of steroid hormones, similar to 
those laiown to he secreted by the adrenals, produces a growth of pubic and. 
axillary hair. 

It is necessary to attempt some explanation of why, in Addison’s disease occurring 
in women, there is not constantly found absence of sexual hair. Such a finding 
is constant in Simmonds’ disease, in which, as previously pointed out, there is 
atrophy of the fasiculate and reticulate layers of the cortex. In those cases of 
Addison’s disease in women in this series, in which sexual hair was missing and in. 
■n'hich autopsy was performed, practically no adrenal cortical tissue was found.. 
Evidence in favour of functional layers in the adrenal cortex has been accumu 
during recent years and the suggestion is made that it is the deeper layers ° ® 

cortex which are responsible for sex hormone production and for the contro o 
sexual hair growth and distribution. 


Cases. 

Case 1. F. 43 yeais. Addison’s disease 3 years’ duration. Amenorrhoea 2 years. Absent 

pubic and axillary hair. 17-Ketosteroids 0 mg/diem. Plate 1. irpfni^f-proids 

Case 2. F. 34 years. Addison’s disease 4 years duration. Amenorrhoea. 17-Aetosterom 

0 mg/diem. No pubic or axillary hair. P. M. - Atrophy of ° " 1 

cognisable cortical tissue on the left side; a few scattered cortical cells in rig P 
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Case 3. F. 13 years. Addison’s disease 2 years’ duration. 

'•SSale^29“ 

PnViic and axillary liair normal in amount and distribution. Fla^ 3. 

Cased. F.36 yLrs. Addison’s disease 1 year. Menses normal. Pubic and axillary bair 

snarse (patient thought there had been some loss). . 

Case 6. F. 55 years. Addison’s disease years. Menopause o years earlier. 1 /-Ke 

steroids 0 mg/diem. Pubic and axillary hair absent. x ^ -in 

Case 7. F. 41 j’^ears. Addison’s disease 2^/^ years. Menses regular. 17-Kctostcroids 0 

mWdiem. Pubic and axillary hair present. -t ..o /t 

Case S. Male 28 years. Addison’s disease G months. IT-Ketostcroids, 12.5 nig/diein. 

Pubic and axillary hair normal. ,t t> i 

Case 9. Male 25 years. Addison’s disease 1 year. 17-Ketosteroids 17.3 nig/diem. 1 ubic 
and axillary hair normal. 


Summary. 

1. The adrenal cortex plays an important part in the control of sex hair distribu- 
tion. 

2. The female gonads play no part in such control in adult life. 

3. The male gonads appear to impart the male characteristics to sexual hair 
distribution. 

4. The pathology of the adrenal lesion does not appear to be important in causing 
loss of sexual hair, but the extent of the destruction appear to be a factor of im- 
portance. 

I would like to thank Professor H. L. Sheehan and Professor Jeffcoate for their 
help. 
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Plate lY. F. 42. Simmonds’ disease. Pe-growih 
of pubic hair following administration of testo- 
sterone propionate, 50 mg; weekly for 6 months. 


Plate Y. F. 44 years. Normal pubic and axil- 
lary hair gro^rth, 5 years after bilateral 
oophorectoraj’. 
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TIig Incidence ol Anriciilcir Flutter fiiid Aiiidciilcir 
Fibrillation Associated with Complete 
Auriculo-Tciitricular Dissociation. 

By 

PER HANSSEN, M. D. 

(Sabmitted for publication Starch 7, 1949.) 


Several observers (Jourclonais and Jlosenthal, Di Gregorio and Cra^vford, de 
i\Iourn) liave recently drawn attention to the rarity with which complete A— V 
dissociation is combined with auricular flutter. As far as I can make out, only 
30 to 40 such cases have hitherto been published. Among the 72 cases of complete 
A — V dissociation published by White and Graybicl there was not a single case 
in which auricular flutter was demonstrated, and there were only 2 cases of auric- 
ular fibrillation. In 1945, S. A. Levine wrote: 

»On rare occasions true, spontaneous complete heart block with a ventricular 
rate of 30 may be associated with auricular fibrillation.)) 

In the same year', P. D. White wrote: 

»Auriciilar fibrillation is a not very rare accompaniment of complete heart 
block, and auriuclar flutter has also been noted.)) 

Certain publications suggest that the rarity with wliich auricular flutter is asso- 
ciated with complete A — V dissociation is more apparent than real. Thus in 1943, 
Thorborg stated that in the course of 4 years in a geriatric department he had 
observed 3 cases of complete A — V dissociation with auricular flutter, and at 
the same time 4 cases in which A — V cbssociation was accompanied by auricular 
fibrillation. Among the 45 cases of complete A — Y dissociation in Fatzer s ma- 
terial there were 2 in which auricular flutter and 9 in which auricular fibrillation 
was demonstrated. Fatzer does not comment on this remarkably high coincidence 
rate. 

In the period 1936—1945, a total of about 59,000 patients were admAted to 
the medical side of Oslo’s municipal hospitals. Complete A — V dissociation was 
demonstrated in 66 of these patients. In some of the medical departments e ectro 
cardiograplrio examinations are carried out on all the patients irrespective o 
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disease and age, whereas in other medical departments such an examination is 
tde only in case of leart disease or of considerable bradycardia or tacbyeardia 
It is most probable that, rrith only very few exceptions, aU the cases of heart 
block in patients admitted to hospital in the period under reAuew were recogmsed 

During this period the population of Oslo was about 2 1 0,000, and it may be 
assumed that nearly all the patients with total A— V heart block^ in Oslo were 
admitted to one or other of the medical departments of the municipal hospitals. 
The following observations should therefore help to throw light on the frequency 
of this form of heart disease. 

Among the above-mentioned 66 patients there were 7 in whom auricular flutter 
and 8 in whom auricular fibrillation was demonstrated. 


Table 1. 

The dislribitlion according to sex and age of patients with complete A — V dissociation 
and its frequency in relation to the number of patients treated on the medical side of the 

hospitals: 


Age Males Females 

20-^9 1 2 

40-49 6 4 

50—59 7 2 

CO-439 11 8 

70—79 9 9 

80— ..4 3 

38 28 


1: 780 1: 1,060 

Table 1 shows that the distribution of all the cases with regard to age and sex 
coincided with that of the cases already published by other observers. 


Table 2. 

The frequency of permanent, intermittent and transitory complete A~V dissociation 
up to the age of 59 and at the age of 60 and over: 


Ago 

— 59 
G0--> 


Permanent Intermittent Transitory 

Males Females Males Females Slales Females 

7 4 5 3 2 1 

17 14 5 3 2 3 

24 18 10 6^ ~l i 


heari blneV the frequency with which permanent, intermittent or transitory 

carrUn 1 ' jud^d by climcal examination and repeated electro- 

cardiographic examinations. The_ heart block was permanent in 64 per cent. 

cLio\ transitory in the remainder. Ellis and Eatzer have 
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Among the 66 patients there were 42 in whom varione degrees of the M • 
Adams-Stokes syndrome, from brief loss of oonsciousness®\o d«rt » 
onstratei Wite observed this eomplioation in two-tUrds of ^ 'If “■ 

Fateer did so ordy m one-third of his oases. It is not elear why their iSf 
SO different in tliis respect. ^ ^^eir materials are 


Table 3. 

The number of cases of the MorgagifAdams-Stohes syndrome in men and xvomen 

in various age groups: 


Ago JIales Pemales 

+ -^ + -r 

20—33 1 0 2 0 

40 — ^9 2 4 3 1 

60—59 G 1 1 1 

00— ()9 10 1 5 3 

70—79 B 4 4 5 

80— •••3 1 0 3 

27 11 15 13 


Table 3 shows that the Morgagni-Adams-Stokes syndrome is at any rate just 
as frequent in the younger as in the older age groups, and is definitely more fre- 
quent in men than in women. 

Mliite has emphasized the rarity with which angina pectoris and infarct of 
the heart are associated inth complete A — V dissociation. Twelve per cent, of 
his 117 patients suffering from auriculo-ventricular block suffered from infarct 
of the heart, and 9 per cent, from angina pectoris. Among 328 patients witli 
clinically infarct of the heart there were only 3.6 per cent, with auriculo-ventricular 
block, and among 700 patients suffering from angina pectoris there were only 
1.6 per cent, wdth auriculo-ventricular block at the same time. Among my cases 
were 12 of angina pectoris (18 per cent.), 2 being men under the age of 60, while 
5 men and 5 •women "n’ere over this age. There were also 4 men (6 per cent.) with 
infarct of the heart. Heart failure, with troublesome dyspnoea on exertion and 
oedema, "wms observed in 4 men and 3 women under the age of 60, and in 10 men 
and 12 women over this age — a total of 29 or 44 per cent. In 27 cases (41 per cent.), 
neither angina pectoris nor heart failure was observed during the patients stay 
in hospital. Table 4 gives a summary of these findings. 


Table 4. 

The number of cases of complete A—V dissociation with heart failure, angina pectoris 
or both these conditions [in the section marked -f ) compared with the number of cases mtlioui 
these complications (in the section marked -f-). 

Heart Tailuro — Angina pect. 

^ Blales Females Stales Females 
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Table 6. 

The ircu^ncy of the mrious mdlhs of Q^S wooes olaesifMocoorim 0> 
molllnmis Lmrenee of heart foilare or O..JMO peotorts ts rndrcotajy the stj» +, 
the absence of this syniftom ts indicated by the sign . . 


— O.io" 

-r 5 
+ 8 

13 


AVidth of QRS Waves 


Males 

0.11"— 0.12" 

043"— 

— O.lO" 

Fomalos 
0.11"— 0.12" 

4 

7 

7 

3 

3 

11 

10 

3 

7 

18 

17 

6 



Table 5 shows that heart failure— angina pectoris is not more frequent in pa- 
tients with widened QRS waves than in those Avith normal width of the QRS wave. 
This table also confirms the observation, made by P. D. White among others, 
that bundle branch block are particularly frequent in men. Among the 23 cases 
with QRS wave — 0.13" or more, there were 13 cases of left bundle branch block, 
4 cases of right bundle branch block, 2 cases of Wilson block, and 4 cases in which 
there were changes from one type to another of bundle branch block curves. 

Bundle branch block (QRS wave — 0.11" or more) was observed in 58 per cent, 
of White’s cases, in 60 per cent, of Fatzer’s cases, and in 55 per cent, of my cases. 
For some unknown reason the corresponding rate in Ellis’ material was only 10 
per cent. 

With regard to the etiology of these conditions, my material does not differ 
much from that of earlier observers except for the fact that there were no cases of 
diphtheria in my material which included only one case of complete A — dissocia- 
tion due to digitalis. 


Table 0. 

The number of cases of auricular flutter or auricular fibrillation observed in association 
with complete A — ■¥ dissociation. Classification according to sex and age: 



Auricular Pluttcr 

Auricular Fibrillation 


^lalcs 

Femnles 

!Mak*s 

Females 

20—39 

0 

1 

0 

0 

40-49 

1 

0 

1 

0 

50—59 

0 

1 

2 

1 

60—09 

0 

2 

0 

1 

70—79 

1 

0 

2 

0 

80— 


0 

0 

1 


3 

4 

5 

3 


Among my cases there Avere 7 in Avhich auricular flutter and 8 in Avhich auricular 
fibrillation Avas demonstrated. Table 6 gives the distribution of those cases ac- 
cording to sex and age. It Avill bo noted that there Avas no sex difference in this 

STy patLlf 

coSete permanent, intermittent and transitory 

complete A-V dissociation Avith auricular flutter or auricular fibrillation. 
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Table 7. 

Ths iable shows the combination of fcrmaneni, intermittent or transitory auricular fhih. 

or auricular fibrillation {see text along the axis of the absciss) with at the saZ tJ! 
manent, intermittent or transitory complete A-V dissociation {see text along tlTazrol 
the ordinate). The first figures in the various sections give the number of cases of auricular 
flutter, the second figures the number of cases of auricular fibrillation. 


Complete A — Y dissociation 

Permanent 

Intermittent 

Transitory 


Auricular Flutter — Auricular Fibrillation 

Permanent Intermittent 

4-^ 1-D 

0~2 

0~1 


Transitory 

2-0 


0-1 


It is often difficult to distinguish between auricular flutter and auricular fibril- 
lation, and when we have been in doubt, we have preferred the diagnosis of auricular 
fibrillation to that of auricular flutter. 

Patient nr, 1, A man, born in 1863, was treated in hospital in 1943, having developed 
violent precordial pain 2 months before admission. A week before admission loss of 
consciousness with general comnilsions followed by restlessness, repeated attacks of 
fainting later on. He died during a Morgagni-Adams-Stokes attack. Two electrocardio- 
grams showed complete A — Y dissociation. Ventricular rate 32, auricular flutter, rate 
300 — 320, QRS wave 0.14 — O.is", partly right bundle branch block, partly left bundle 
branch block. 



Patient nr. 2. A woman born m 1876, WlLn 

Angina pectoris since 1945. Treated in hospital 1945 194 . , flutter rate 240. 

showed complete A-V dissociation. 7" ar rate_ 3^^^ 

A later electrocardiogram showed complete ^ m dvsunoea on exertion since 

Patient nr. 3. A man, born in 1869, had srfered from “evS occasions 

1938, and from angina pectoris since 1939. Treated m hospi 




Pas. no. 3. Electrocardiogram showing anricnlnr llnttcr, rate nhont 260. Tentriciilar rate 
regular, about 28. Complete A— V dissociation. 


between 1940 and 1946. Since 1940 complete A — Y dissociation with regular auricular 
rate 80—90. Several Morgagni-Adams-Stokes attacks 1941 — 1942. Since 1944, constant, 
complete A — Y dissociation witli auricular flutter, rate 280 — 320. 

Patient nr. 4. A wonian, born in 1876, suffered from rheumatic fever in 1915 and, 
since 1942, from considerable dyspnoea on exertion and angina pectoris. Treated in 
hospital 1942 1944 — 1945. Between 1942 and 1945, repeated attacks of the Morgagni- 
Adams-Stokes sjmdrome. Death from cerebral apo])lexy in 1945. No change in the electro- 
cardiogram from 1942 to 1945, — complete A — Y dissociation, ventricular rate 32 — 34 
auricular flutter, rate 240. . 
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Pas. no. 4. Electrocardiogram obtained *with needle electrodes from the region of the second 
left and right intercostal spaces near the sternum. Auricular flutter, rate about 240. Yentric- 
ular rate, a little irregular, rate about 33. Complete A — Y dissociation. 




Pas. no. 6. 


Electrocardiogram shoving auncnlar flatter, rate 
regular about 4U. 


about 400. Veutricalar rate, 



Pas. no. 7. Electrocardiogram showing anricnlnr flntter, rate about 260. Yentriculnr rate, 

regular, about 3/. 


Patient nr. 5. A woman, born in 1903, showed since 1911 complete A— V dissociation 
with auricular rate 60 — 80. Treated in hospital 1944 194t). Frequent I\Iorgagni-Adams- 

Stokes attacks. Considerable dyspnoea on exertion. August — September 1944 comjdete 
A — Y dissociation with ventricular rate 25 — 32, auricular flutter, rate 288 300. Since 
then constant complete A — Y dissociation with auricular rate 60 — 90. 

Patient nr. 6. A man, born in 1894, had suffered since 1935 from constant brady- 
cardia 30—40. From 1943 to 1946 slight dyspnoea on exertion and slight oedema, and 
from 1935 to 1946, constant, complete A— Y dissociation with ventricular rate 30 — 40 
and auricular flutter, rate about 300. Treated in hospital in 1946. 

Patient nr. 7. A woman, born in 1892, is the sister of patient nr. 6. In 1935 an electro- 
cardiogram showed sinus rhythm rate 64. PQ — O.so" — O.sfl". From 1936 to 1942 repeated 
attacks of fainting, presumably Morgagni-Adams-Stokes attacks. Since 1942 attacks of 
giddiness only. From 1943 to 1946 electrocardiograms showed complete A — Y dissocia- 
tion with ventricular rate 35 — 40 and auricular flutter, rate 250. 

It will be seen from the illustrations that there was a striking similarity in the 
electrocardiograms of brother and sister. No definite cause of the heart block was 
demonstrable in either of them. The possibility that tliey presented congenital 
defects of the heart’s conduction s3’-stem, without clinical symptoms till com- 
paratively late in life, cannot be dismissed, although similar observations are not 
to be found in the literature apart from the cases of congenital heart block in 
brother and sister described by Aylward. 

As auricular flutter and auricular fibrillation are so frequent in in}' material, 
it w'ould be interesting to learn if they are of any special prognostic significance. 
In the common diseases of the heart, auricular flutter and auricular fibrillation 
are of special sipificance because they are frequently responsible for considerable 
achycariha. AVith complete k—Y dissociation wliich is nearly always associated 
with bradycardia, one would expect to find the significance of this complication 
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to be much less than with the common diseases of the heart. Amoae the 1 s r„f 
Buffenng from complete A-V dissociation combined with aurfoulai 
auricular fibrillation there were only 4 (27 per cent.) who did not suffer fL heart 
failure or anpna pector s. whereas among the rest of the patients there weieT, 
(45 per cent.) who did not present these conditions. 

If we are to judge by these figures, it is possible that heart failure and anoba 
pectoris are more frequent m patients with heart block combined with auricular 
flutter or auricular fibrillation than they are in patients without these complica- 
tions. ^ ‘ 

It IS generally agreed that the prognosis for total auriculo-ventricular heart block 
is bad, but there are certain striking exceptions to this rule among my cases as 
well as among the cases of all the other observers. The 66 patients treated in 
hospital in the period 1936—1945 have been traced to the end of 1946, i. e. for 
at least a year and up to 10 years. My cases are too few and the observation period 
is too short to justify the employment of ordinary statistical methods in calcu- 
lating the death risk. 


Table S. 

The number of deaths in the various observation years tcp to the age of 59 and at (he age 
of 60 and over. The figures vertically beloiv the respective observation years give the number 
of ^Mtients under observation in the following year. The figures following immediately after 
give the number of 2 )atients who died in the same observation year. 


Observation years 

Age 0 1 2 3 4 5 G 

—59 22 3 19 1 18 2 13 0 10 2 7 0 7 

60— 44 20 24 1 21 1 19 5 11 4 5 2 3 


Table 8 gives the deaths in my material as they occurred in the various years 
of observation. The great number of deaths among persons over the age of 60 
during the first year dating from the diagnosis of the disease is very striking. 
Among the 12 men dying during the first observation year, there were no fewer 
than 11 who had suffered from the Morgagni-Adams-Stokes syndrome. Among the 
11 women who died during the same interval there were only 6 who had suffered 
from this syndrome. 


Summary. 

In the period 1936—1945 and among 59,000 patients admitted to the medical 
side of Oslo’s municipal hospitals there were 66 who were found on chiucal ana 
electrocardiographic examination to be suffering from complete A isso 
ciation. A comparison with the large materials published by American ® ® 
has shown a great similarity of findings with regard to age and sex distributio , 
the frequency wdth which the Morgagni-Adams-Stokes syndrome 
as the frequency of permanent and transitory heart block. On the other an , 
the present material there was a remarkably great number of patients who a 
same time suffered from auricular flutter (7) or auricular fibri ation 
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plienoineiion is discussed in some detail "witli tlie lielp of case records and the 
reproduction of the electrocardiograms of the 7 patients ^vho suffered from auric- 
ular flutter. A follow-up study showed among the patients over the age of 60 
with complete A — V dissociation there were very many who died during the fir.st 
year after their disease was diagnosed. 
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Mcasnreinciit of the Tenons Pressnre and of the 
Circulation Time. 

By 

OLE STORSTEIN. 

(Sabmitted for publication March 31, 1949.) 


During the last 2 years I have measured the venous pressure and the circulatioa 
time of as many patients as possible who showed signs of heart disease in the Medical 
Department of Haukeland Hospital. My objects were to investigate the value of 
these clinical methods for the functional diagnosis of heart disease and to verify 
the validity of Nyhn’s claim that the circulation time depends mainly on the size 
of the heart. The heart dilates more and more when in failure, and as it increases 
there is an increase of what Nylin calls the )>residual blood», i. e. the quantity of 
blood remaining in the cavity of the heart after the ventricles have emptied their 
stroke volume into the large arteries. With an increase of the quantity of the »re- 
sidual blood», dilution of the test substance introduced into the vascular system 
for the measurement of the circulation time is supposed to occur. This substance 
becomes mixed with this »residual bIood» before it is again pumped out by the 
heart, and it is in this way that the circulation time becomes prolonged. 

The patients were examined according to the technique described by Nylin. A 5 ml 
Record syringe is filled with 5 ml of decholine and it is connected with a two-way tap 
and an intravenous needle. The patient lies flat on his back, '^\^ith one arm abducted 
about 60 degrees, the bend of his elbow at the level of the mid-axillary line. A substance 
to be determined by taste, e. g, decholine, is injected quickly into a cubital vein, wble 
an assistant with a stop-watch notes the interval between the injection and the 
when the patient first observes a bitter taste in his tongue. The time taken for the tas e 
to disappear is also noted. A vertical glass tube, about 350 mm high, is now connec e 
with the other opening in the two-way tap which is turned so as to connect the nee^ e 
with the glass tube. The blood rises in it to the level of the venous pressure. The anterior 
axillary line in the 4th intercostal space is taken as zero. The whole system of tubing y i 
needle is flushed before experiment with a sterile citrate solution. It is well to wait a ew 
minutes before reading off the venous pressure, for it may fall somewhat as the pa len 
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relaxes. In a nervous patient I liave seen tlie vpous pressure fall from 250 to 80 mm and 

,-,1 Qiin+.lipr rase from 170 to 60 mm in a few minutes. 

The heart volume was radiologically determined in most of the cases ^ 

method described by Liljestrand, Lysholm, Nylin and Zachrisson. The absolute and the 
relative volume, ?. e. the volume per sq.m of body surface were calculated and the vital 
capacity was also measured in 103 cases. 

The circulation rate of the blood in the blood vessels can also be measured 
directly. Burton-Opitz has found in dogs a circulation rate of 240 mm per sec. in 
the carotid artery, 1 mm per sec. in the capillaries, and 150 mm per sec. in the jugular 
vein. This rate, therefore, varies greatly in the different parts of the circulatory 
system (the rate of circulation of a column of fluid is inversely proportional to its 
diameter). Such direct measurements have not been made in man, in whom we 
must determine the circulation time for a greater part of the circulation by the use 
of substances easily detected when they reach a given point. 

In determining the circulation time from a cubital vein to the tongue, magne- 
sium sulphate, saccharine, decholine, sodium cyanide, radium C and radioactive 
phosphorus may be used. The circulation time from arm to lung can be determined 
by ether. By subtracting the latter value from the figure indicating the circulation 
time from arm to tongue, the »crude pulmonary circulation time» is obtained. 

When the present investigation was started, 2 ml of a 50 per cent solution of magnesium 
sulphate were given until decholine could be obtained. This substance, used in a 20 per 
cent solution, was kindly prepared by Nyegaard & Co. 

The normal values obtained by the various methods agree well and average lo 
seconds for the time taken between arm and tongue, the extreme limits being 10 
and 20 seconds. The circulation time between arm and lung, measured by ether, 
is 4 to 8 seconds. 

Moritz & Tabora have found that the normal venous pressure ranges from 10 
to 90 mm. Winsor & Burch found normal values ranging from 50 to 140 mm of 
water taldng the mid-axillary line as zero, but Warburg, taking the anterior axillar}’- 
line as 0, has found the upper limit for the normal venous pressure to be 115 mm of 
blood. 

These methods of examination can he applied to cIiiiicgI diG(f}iosis. By meas- 
uring the venous pressure we can distinguish between enlargement of tlie liver 
and oedema of cardiac origin on the one hand, and other conditions such as cirrhosis 

of the liver and enlargement of the liver with ascites clue to malignant growths 
on the other hand. 

Measurement of the venous pressure may help in the diagnosis of constrictive 
^ncarditis. In a patient with oedema, enlargement of the liver and ascites, but 
llTl A "" without radiological evidence of earlier pericar- 

mm ’enfbl'ed'!irr"''T'!f' ^ pressure, peldiug figures of about 200 
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tient -witli thrombosis of the superior vena cava and Stokes collar had a venous 
pressure in the right arm of 180 mm and in the left arm of 265 mm. A patient 
with traumatic thrombosis of the axillary vein had a venous pressure of 180 mm 
in the affected arm. 

Measurement of the circulation time may help us to distinguish between diseases 
of the heart and lungs. In several cases of bronchial asthma a normal circulation 
time between arm and tongue was found. 

In a case of auricular septal defect, the circulation time was found to ke as short 
as 7 seconds. This observation suggested shunting of blood from the right to the 
left side of the heart. 

In the functional diagnosis of diseases of the heart, measurements of the venous 
pressure and of the circulation time may give us clues to the degree of failure. 

Fig. 1 
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Repeated measurements are also a guide to £^^01 of 

in L patfeiit’s condition and provide objective data with which the effect 

treatment ma^be estimated. , • -u „.rf 

The first patien^(fig. with dyspnoea, 

During her stay ih hospital ^ venous pressure was 150 mm, 

oedema and enlargement of the measured with magnesium sulphate. With 

and her circulation time was 40^So secon > wemht fell from 39.5 to 36.5 kg, 

rest in bed, reduction of salt in the diet and fedema. She returned to 

and when she was discharged as a walfang ' conuestive failure. Her venous pres- 

hospital in July of the same year 

sure '^as now 210 mm, and her circulatmn time w^^ 

“if P-s».e tell to 120 .Bm, and ier cW.O» 

‘tienfrd"W, 2 ,.a™no, 61 ^ 

and signs of congestive failure during the _ ^ J ^ suffered from severe dyspnoea 

November 8, 1947, he was 1 c m-) his venous pressure fell m 

and oedema. With intravenous ^gitahs (C^n^ remaned more or less unchanged 
four days from 265 to 60 mm. Hm cuculation time m-admitted on July 

(37-72, 38-93 seconds). His weight feU gradually to o/ Kg. 
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23 , 1948 , te lad not taken Mvollc, Ms venous 

Lends, and liis weight from 61.5 to 06.2 kg. 

The present series consists of 444 patients and 23 healtky P““"; 
controls. The cases ^vere di^aded mto the foUo^ving groups acco ^ 

^^T^Comfcnsated cases: Patients without signs of lieart failure. Thej would belong 
to the Grips 1 or 2 according to the classification of the I\ew lork Heart 

cases: These patient would be placed in Groups 3 or 4 of 
the same classification. They belong to one or other ol the following sub-groups. 


Fig 2. 



Right-sided, left-sided and combined right- and Icjl-sidcd heart failure. This division 
is detcrniined by the clinical signs wliich were most prominent: right-.'^ided heart 
failure was diagnosed when there was congestion in the .systemic circulation, venous 
congestion in the neck, enlargement of the liver and oedema. Left-sided heart 
failure was diagnosed when there were signs of congestion of pulmonary circulation 
TiS"ith dyspnoea in its various forms, ranging from dyspnoea on exertion to dyspnoea 
Avith oedema and congestion of the lungs and a productive cough. T have attemjited 
to make this classification as independent as possible of the results obtained L-om 
measurements of the venous pressure and the circulation time. 


Table I shows the results. The average normal figure for venous jiressurc was 
found to be t i mm, with extremes of 25 and 120 mm. The circulation time with 
decholinc was on the average 13.7 seconds, the extremes being 7 and 20 seconds at 
the first sign of taste. The average for the disappcarcncc of taste was 2G.r. seconds, 
the extremes being 14 and 3G seconds. 

The venous pressure was found to be normal in cases of compensated heart disease 
and in patients with signs of purely left-sided heart failure. I’he venous pressuri' 
was considerably raised in cases of right-sided licart failure and when right- and 
left-sided heart failure were combined. The venous pressure was somewhat higher 
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Table 1. 


Gompensated heart disease Kumbi 

Venous pressure in mm 238 

Circulation time (mag.sulpb. I) ^0 

^ ( » II) 74 

® (decholine I) 434 

^ » ( » II) 127 

Heart volume (V) ml I 33 

» f> per Sq'.m (V/iU2) 183 

Bight-sided heart failure 

Venous pressure in mm 10 

Circulation time {mag.sulpb, I) 6 

» » ( » 11 ) 4 

’> J> (decholine I) 10 

» J> ( » II) 6 

Heart volume (V) ml 12 

» }> per Sq.m (V/SI2) 12 

Left-sided heart failure 

Venous pressure in mm 76 

Circulation time (mag.sulpb. I) 18 

» ( J> II) 18 

» » (decholine I) 45 

» » ( » II) 44 

Heart volume (V) ml 51 

& t> per Sq.m (V/]M2) 50 

Bight- and left-sided heart failure 

Venous pressure in mm 86 

Circulation time (mag.sulpb. I) 16 

» » ( J> II) 16 

» » (decholine I) 64 

j> J> ( » II) 62 

Heart volume (V) ml 42 

t> }> per Sq.m (YfM2) 42 


Controls 

Venous pressure in mm 

Circulation time (de choline I) 

j> » ( » II) 

Graves^ disease 

Venous pressure in mm 

Circulation time (decholine I) 
D i> ( f> 11) . 

Heart volume (V) ml 

» t> per Sq.m (V/jM2) 


23 

19 

18 


26 

27 
25 

28 
28 


M ± rH 
87.5 ± lA 
13.8 0.7c 

66.2 ± 3.7 

14. G ^ 0.44 

33.4 ^ 1.1 

772.9 ±17.4 
442.2 ± 9.2 


177.5 ±14.C 
16.8 ± 2.7 
75.8 ±15.0 
Id. 9 ± 1,5 
33.2 ± 4.G 
945.0 ±65.3 
515.4 ±3o.5 


93.3 ± 3.51 

24.4 ± 2.7 
91.1 ± 6.2 

23.3 ± 1.1 

49.3 ± 2.7 
1,177.5 ±45.9 

698.0 ±26.9 


161.G ± 6.43 

35.0 ± 6.0 
137.5 ±17.8 

30.0 ± 1.8 
64.5 ± 5.5 

1,373.8 ±5o.0 
900.O ±33.4 


77.0 ± 4.12 

13.0 ± 0.77 
26.C ± 1.34 


88.25± 7.0 
11.8 ± 0.98 
25.5 ± 2.02 

609.0 ±31.4 

366.0 ±18.9 


O' ± Jf 


31.4 ± 1.1 

35.9 

6.C ± 0.54 

47.8 

32.0 ± 2.C 

48.5 

5.0 ± 0.31 

34.2 

12.4 ± 0.78 

37.1 

238.5 ±12.3 

30.9 

124.4 ± 6.5 

28.1 

58.4 ±10.3 

32.9 

6.54 

38,9 

29.9 

39,5 

4.7 

29.C 

11.2 

33.9 

226.0 

23.9 

123.1 

23.9 


30.C ± 2.48 

32.8 

11.3 ± 1.9 

4G.3 

26.5 ± 4.4 

29.1 

7.1 ± 0.7 

30.5 

18.0 ± 1.9 

3G.5 

237.8 ±32.5 

27.8 

190.0 ±19.0 

27,2 

59.6 ± 4.55 

37.0 

24.0 ± 4.2 

G8.C 

71.3 ±12.0 

51.0 

14.4 ± 1.3 

48.0 

43.4 ± 3.9 

G7,3 

350.4 ±38.9 

25.9 

216.3 ±23.6 

24.0 

19.8 ± 2.98 

25.7 

3.4 ± 0.55 

24.8 

5.7 ± 0.95 

21.4 

35.6 ± 4.94 

40.0 

5.08± 0.69 

43 . 0 / 

10.01± 1.43 

39.C 

167.5 ±22.4 

27.5 

lOO.o ±13.4 

27.3 


in cases of pure, right-sided heart failure. These findings might be expected on 

evidence of the clinical picture. ^ i x 7 Trith 

The estimations of the circiilaiion time vith magnesium su p a e an 
decholzne conformed weU ■srith regard to the first readings, but for tbe last ream ^ 
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Larfc failure, and Y-as liigliest in combined riglit- and left-sided lieart failure. 

The volume, as determined radiologically, Avas normal in the compeiisatcd 
cases, the upper limit for the relative volume being 4u0 ml per sq.m of body 
surface for vomen and 500 ml for men (Nylin). In cases of right-sided heart failure 
there was an insignificant increase of the relative volume, whereas this increase 
Y-as considerable in cases of left-sided heart failure, and very marked (to nearly 
twice the normal) in combined heart failure. 


Table II. 

Correlation 

Compensated heart disease 

Volume/012 — circulation time 

YolumC;Ol2 — venous pressure 

incompensated heart disease 

VolumcyOI2 — circulation time 

Volume/lM2 — vcnou.s pressure 

Vital capacity — circulation time 

Vital capacity — volume, 012 


Xumber 

r -f fr 

. 174 

0.333 ± O.OGS 

. 170 

0.0-2 -J; 0.075 


$6 

O.lS 

~ O.lS 

103 

0.1 0 

i 0.007 

103 

-r 0.27 

± 0.092 

79 

0.235 

± 0.107 


Discussion. 

Nylin calculated the correlation coefficient for some of liis readings. He found 
good agreement betY'een the relative heart volume and the circulation time on the 
first reading in cases of compensated lieart disease. In uncompensated cases this 
agreement was not so good. But Nylin states that this .supports his theory that the 
circulation time depends first and foremost on the size of the Dresidual blood» 
i. e. the volume of the heart. It seems to me that we can attach no imjiortance 
to the very small correlation coefficients in Nylins material — 0 . r )0 and 0.37 res- 
pectively. 

In table II I have tried to correlate some of the readings from my c.ases. The 
best correlation is obtained between the relative heart volume and the first reading 
of the circulation time, in compensated cases, but the correlation coefficient is liere 
only 0.33. The correlation between the relative heart volume and the circulation 
time m uncompensated cases, and the relative heart volume and the venous pressure 
m compensated and uncompensated cases is not reliable. The correlation coefficient 
for vital capacity to circulation time and for vital capacity to relative heart volume 

i^s negative, indicating an inverse ratio. But the correlation is not significant enough 
lor any oi tliese readings. ^ 

some of my rcadinss givos no indi- 

oteZ “r' Pressure inised. T„Mc 

of riglit-sidcd l,onrt fnilorc. 

J iJJbJl, Ada TJiceLScandinai), VoLCXXXVL 
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The venous pressure was highest in the group of pure right-sided hesit M,„. 

hich included a certain number of patients with impaired inflow to the he,*’ 
mth acute or chronic constrictive pericarditis. The circulation time 


in cases of pure left-sided heart failure, whereas it 


prolonged 


right-sided heart failure. It is therefore clear that the congestion in the hl^s is 
responsible for the prolongation of the circulation time. This has already Lcn 
demonstrated by Hitzig, ICing and Tishberg, who. working with saccharine found 
the circulation time prolonged in 30 of their 31 cases of pure left-sided heart failure 
Bedford has investigated 154 cases of pure left-sided heart failure with the help 
of decholine, and found considerable prolongation of the circulation time from 
8/rni to tonguo, "wlicrGas tlio circulation time from arm to lung "was ixonual 
ether. He has therefore shown that there is a prolongation of the circulation time 
in the lung itself which is characteristic of left sided heart failure. Le^dne maintains 
that it is particularly in cases of chronic congestion of the lungs that we find pro- 
longation of the circulation time indicating failure of the left ventricle. 

Table I shows a remarkably short circulation time in Graves' disease in wliicli 
the venous pressure, on the other hand, was normal. These cases included some 
with uncompensated heart disease due to hyperthyreoidism, and in these cases 
also the circulation time was normal. Though Levine made the same observation 
earlier, it seems to me to have attracted little attention as an aid to differential 
diagnosis in heart disease due to hyperthyreoidism. In cardiac insufficiency, the 
differential diagnosis from mitral stenosis may be difficult even vnth. the help of 
auscultation as well as radiological examination. If Tishberg’s formula for the con- 
nection between cardiac output and circulation time is correct (an inverse propor- 
tion of the one factor to the other) it supports Me hlichael's opinion of thyrotoxic 
heart disease as a »high output failure)), i. e, heart failure with increased cardiac 
output, such as is also found in anaemia, beri-beri, arteriovenous aneurysm, Paget’s 
disease and cor pulmonale. In contrast to this, we find the ordinary »low output 
failures)) with diminished cardiac output — hypertensive, rheumatic, arteriosclerotic 
and syphilitic diseases of the heart. 


Summary* 

In a series consisting of 238 compensated and 178 uncompensated patients with 
heart disease, 23 healthy persons, and 28 patients with Graves’ (hsease measure- 
ments were made of the venous pressure and the circulation tiine, ^ ® ^ 
of the heart being determined by radiological examination. The vital capacity 

103 of these patients were also measured. ^ i p* ^ fm'npdl 

Calculations with a view to a correlation between some of the figmes o ) < 
failed to confirm Nylin’s claim that the circulation time depends mai y on^ ego 
of the heart. It was found that the circulation time was prolonge^ mai 
of left-sided heart failure, whereas the venous pressure was raise in cases o 

of the right ventricle. ^ 

Measurements of the venous pressure and the circulation ime can 
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valuable information for the diagnosis of diseases of the heart and lungs and pro- 
vide a useful index to improvement or deterioration in the patient’s condition, 
and to the effects of treatment. 


Literature. 

Bedford, D. E.: Lancet 1939; 236: 1303. — Burton-Opitz cit. Fishberg. — Fishberg, 
A. M.: Heart Failure. Philadelphia 1940. — Gernandt, B. and Nylin, G.: Nord. Med. 
1946: 30: 1386. — Hitzig, King and Fishberg cit. Fishberg. — Levine, S. A.: Clinical heart 
disease. Philadelphia 1945. — Liljestrand, G., Lysholm, E., Nylin, G. and Zachrisson, 
C. G.: Am. Heart Joiirn. 1939: 17; 406. — McMichael, J.: Quart. Jonrn. Med. 1944: 37: 
123. — Moritz and Tabora cit. Fishberg. — Nylin, G.: Nord. ^lod. 1945: 26: 1033. — 
Warburg, E.: Nordisk La^rcbog i Intern ]\Iedicin Bd. IV. Ivobenhavn 1943. — Winsor, 
T. and Burch, G. E.: Am. Heart Jonrn. 1946: 31: 3S7. 



Acta Medica ScandinaTicn. Tol. CXXXVI, fasc. II, 1949, 


Travail de la I:iere Clinique mgdicale de I’Universite Charles IV A 
(Directeur: Professeur Dr. Kristian HyneL) 


Siir reliminatioii iiriiiaire de la quinine dans les 

h6patopatliies. 

Par 

VOJTECH HOENIG. 

(Ce travail est parvenu a la redaction le 3 Mars, 1949.) 


Beaucoup d’auteuxs out etiidie a Taide de la quinine (q,) le pouvoir de detoxi- 
cation du foie (Handel, Weill, Hinxichs, Miano, Duperie et coUab., Montero, 
Gastello, Pallardo, Lebonetc.). Apres administration peroraled ’une certaine quan- 
tite de q., ils ont suivi qualitativement la quininurie a Taide du reactif de Taiuet. 
Dans les cas manifestes ou supposes de lesions diffuses du foie une byperquini- 
nurie s'est revelee dans les premieres beures apres radministration de la q», tandis 
qne chez les sujets sains Tdlimination a 6te nulle ou minime. 

Etant donne qu’a notre clinique les resultats de cette epreuve n^ont pas cor- 
respondu a ceux des auteurs precites (Stork), nous avons entrepris, profitant du 
pouvoir fluorescent de la q. en solution, une etude quantitative de la question.^ 

Method e. 

A 6 h. du matin vider la vessie et administrer 0.20 gr de sulfate de q. per os 
avec 100 ml de liquide. Boire 250 ml de liquide a 8, 10, 12 et 15 heures. CoUecter 
et mesurer Turine de 8 a 18 beures, toutes les deux beures, Turine totale de 18 a 
18 beures le lendemain et de 18 a 18 beures le surlendemain. Boucber et mettre 
a Tobscurite les ecbantillons de cbaque portion. 

Faire digerer pendant 30 min. 10 ml d’urine par 90 ml de NaOH a 2 orn 
pleter ensuite a 200 ml par de beau dist. Effectuer Fextraction de la q.^ par u 
cbloroforme et de Facide sulfurique 0.1 n., pendant 16 et 10 min. respectivemen 
dans les extra cteurs decrits par Kyker et coUab. Determiner la concentration e 
la q. par comparaison de la valeur lue an fluoropbotometre de Pfaltz et auer 
avec la courbe de calibration qui est une droite. Calculer la quininurie. 

^ Nous remercions Monsieur le Professeur Hofejsi pour Ics conseils precieux qu il nous a » 

Madame Valkova et Monsieur le Ooctcur Berman pour leur aide technique au cours 
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Les rWtats sent rapportfe sax les tableau, combes et graplu,uoa moyeus. 

/a:;tr;rur «on b.p.«,ue — , 

? ( » » 29 » ) avec 14sion aigue du foie, 

9 » plus ages ( » » 47 » ) » » ® 

“L’ 4 Kmma*u!'^Iw luivio cbez pendant 12 beures et chez 27 sujets 

pendant 60 Keures, dont certains des 40 precit6s. 


Rdsultats. 


Voir tab. 1, 2, 3 et fig. 1, 2, 3. 


Discussion. 

En comparant les resultats obtenus nous voyons que: 

1) la quininurie est inaximale pendant les premieres beures cbez les sujets jeunes 

sans lesion bepatique; _ ^ 

2) elle est legerement retardee et basse au d6but cbez les sujets figds sans lesion 

bepatique; 

3) elle est retardee, prolongee et basse au ddbut cbez les b6patiques aussi bien 
aigus que clrconiques; 

4) la diuxese va tres souvent parallelement avec la quininurie; 

5) Tebmination de la q. en 60 beures est approximative ment egale dans tons les 
groupes; elle parait etre Mgerement augmentee cbez les cirrbotiques; 

6) la diurese en 60 beures est a peu pres 6gale dans tons les cas sanf cbez les 
cirrbotiques ou eUe parait etre inf6rieure. 

II s’en suit que Felimination de la q. cbez les bepatiques et les sujets ages n’est 
pas diminuee, comme on pourrait Ic crone d’apres les fig. 1 et 2; elle est seuleinent 
retardee. Pourquoi ce retard? 

La q. pent s’arreter ou se perdre pendant le passage mdtabolique: 1. dans Fin- 
testin, 2. dans le sang, 3. dans les tissus, 4. dans les reins. 

La premiere possibibte pourrait entrer en bgne de comptc dans les cas de cirr- 
boses avancees avec venostase gastrointestinale prononcee et par la avee troubles 
de resorption. La q. pourrait se perdre aussi dans les selles diarrbdiiques; nous avons 
elimine ces derniers cas. Quant a la deuxieme possibibt6, le retard dans le sang 
est peu probable. Hiatt et collab. ont trouv6 une concentration faiblc dans les 
erythrocytes et nous memes avons constatd un abaissement rapide du taux sanguin 
de la q. apres injection intraveineuse. II reste les tissus (foie, poumons, rate, pean 
et reins). La q. qui penetre du sang portal et art6riel dans les tissus y est detruite 
{70 a 80 % d’apres Moller) dans le syst6mc rdticulo-endotluilial, par un ferment 
appele qmmne-oxydase (Ramsden et collab., Anderson et collab.). Le reste, qui 

varie beaucoup (Baur et autres), est 6bmin6 par les reins oii unc partie est r6ab- 
sorbee (Haag et collab.). 
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Dans les tissus la q. pent etre retenue par le SEE (Boecker Giemsn ni, . 
Gelling et autres) et dans le systeme lacunaire. Ce dernier systeme colloidal rn^ 
p exe ]oue un role important dans le metabolisme de I’eau et des substances iri' 
nerales On salt que les bepatopatliies aigues et cbroniques presentent des troubles 
de ce dernier, en premier lieu retention du liquide. La meme chose s’est trouv 
etre vraie pour les su]ets ages comme I’a constate Trojan chez nous. 

A la base de tout cela nous sommes en droit de penser que 1’ elimination uiinaire 
de la q. depend en premier lieu de sa degradation tissulaire et de I’echange hydri- 
que. D autres facteurs, comme par exemple le pH urinaire (Haag et coUab.) jouent 
un role secondaire. 


Notre idee est soutenue par le fait que 1) la quininurie est souvent parall^e 
avec la diurese, 2) la diurese provoquee chez les cirrhotiques par les diuretiques 
mcrcuriels (fig. 4) augmente la quininurie, 3) la diurese en 60 beures est comme 
la quantitc de la q., approximativement egale dans tous les groupes. 

L’intensite de degradation et les proprietcs colloi'dales du systeme lacunaire 
sont des facteurs qui chaiigent d’un sujet a I’autre et d’un moment a I’autre. C’est 
ainsi que nous pouvons comprendre notre constatation que la quininurie, quoique 
augmentee par la diurese provoquee (fig. 4) n’est pas proportionnelle a celle-ci; 
que la quim’nurie n'cst pas toujours parallele a la diurese normale. 

La quantite plus elevee de q. eliminee en 60 beures chez les cirrhotiques pour- 
rait s’expliquer par la presence d’une circulation collaterale abdominale et de ce 
fait par rexclusion d’une partie du systeme reticuloendothelial. Mais le nombre 
relativeroent peu eleve de cas ne nous permet pas de voir, par application de regies 
de statistique, si cette quantite ne se trouve pas encore dans les limites d’erreur. 

Pour terminer il faut done souligner qu’il n’y a pas d’hyperquininurie chez les 
hepatiques. Celle ci serait due, d’apres les auteurs proposant 1 epreuve a la q., 
a I’activite affaiblie de la quinine-oxydase dans le foie malade. Kelsey et collab. 
ont cependant demontre que le foie humain en contient une quantite minime. 
Ceci confirme notre idee que I’activite de la quinine-oxydase n’est pas touchee 
dans les bepatopatliies. 


Summary. 


1) The quininuria has been quantitatively studied in 47 persons after peroral 

administration of 0.20 grams of quinine sulfate. j i • i,-vpt 

2) A retardation in the elimination was found both m acute and chrome 

disease and old people with normal liver. 

3) The amount excreted in 60 hours did not differ notably in persons with Jiver 


disease and without. 

4) The quininuria runs often parallel with the diuresis. ^ ^ ^ 

5) There is probably a relation between the quimne ehmination and tne v 

metabolism. ^ i 

6) The retardation in the quinine elimination in liver diseases an 
people may be related to the trouble of the water metabolism. 
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Table 1. 


Sujeis jeunes et ages sans lesion he'paiique, 

Quininurie en mg et diur^se en ml de 6 IS h. Les 3 derniferes colonnes: Elimination de la q. et dinr^so 
bo tale dans les 12 promiEres heures et les 48 heures suivantes. 

A. Sujets jeunes; on constate une large variation de la quininurie et de la diurEse. Cependant lo 
maximum d’ elimination dans les premieres 6 heures est net. 

B. Sujets ages; variation moins large; valeurs elevees exceptionnelles. 


sex, age, 
dingn. 


A. 

c? 17 a. 

rhumatisme. , 

27 a. 

endocardite, . 

? 22 a. 
the. fibreuse. 

(J 26 a. 
st. p. pneum. 

$ 21 a. 
norm 

<J 29 a. 

asthme 

5 21 a. 
purpura 

o 27 a. 
tbc. pulm. . . 

$ 26 a. 
amyg. chr. . 

I $ 18 a. 

I cholelitliiase, 

I moyenno ... 


6-8 h. If 

StQI 


L2-14h. 1 

4-16h. 1 


6-18 h. 

18-18 h. 

18-18 h. 

O 

g 

& 

O 

m 

u 

.2 

0) 

.9 

*.9 

cr 

O 

cn 

u 

.2 

o 

.9 

*3 

a* 

o 

tn 

•o 

.2 

quinine 

o 

CO 

.o 

u 

.2 

'B 

quinine 

0 

01 

u 

2 

quinine 

O 

CO 

u 

.2 

•B 

o 

.9 

'S 

'B 

O' 

o 

to 

u 

,2 

'B 

o 

.9 

& 

o 

to 

M 

.2 

B 

quinine 

o 

DC 

o 

u 

B 

cd 

100 

S.42 

147 

6.10 

167 

1 

2.29 

130 

1.61 

86 

2.94' 

100 

23.01 

730 


1 



0.93 

80 

4.00 

105 

3.24 

130 

3.38 

100 

2.03 

60 

1.57 

86 

15.15 

561 





1.04 

30 

3.20 

175 

1.03 

30 

1.33 

32 

1.04 

39 

1.99 

48 

10.33 

354 

6.70 

550 



2.23 

106 

2.89 

152 

2.30 

126 

1.02 

136 

1.98 

100 

1.25 

105 

12.33 

725 

9.08 

1,100 



0.84 

42 

3.30 

375 

4.07 

220 

4.88 

192 

1.10 

105 

3.00 

330 

17.85 

1,264 

5.37 

420 

13.00 

1,000 

2.30 

82 

2.94 

100 

2.53 

109 

2.17 

178 

2.00 

200 

2.33 

210 

14.27 

879 

6.20 

380 

3.40 

540 

3.60 

* 90 

|4.19 

ilOS 

14.14 

.23^ 

13.32 

:120 

16.42 

illG 

iL.oi 

255 

25.34 

923 

1 6.12 

1 850 

3.6C 

) 900 

2.27 

50 

I2.0J 

; 9C 

(Los 

! SI 

>2.54 

tlOC 

11.27 

6£ 

5 2.40 

il6C 

1 14.05 

, 55S 

i 4.6( 

i 53C 

) 5.01 

3 950 

. O.oc 

)10C 

fl.o; 

!l9f 

iLi] 

l32( 

)1.4] 

il5C 

>1.37 

^13( 

)1.07 

19C 

) 8.84 

tl,08i 

315.01 

)1,50( 

) 11.01 

0 1,850 

4.0( 

)16f 

)4.o: 

tl8i 

ski- 

i21! 

51.8: 

Lll( 

5 4.1! 

i22l 

)3£! 

!20( 

)20.i; 

?1,1Q< 

3 7.01 
1 

0 7& 

1 

3 8.0 

o| 850 

Ja MZ. 

. 2.2] 

L 8[ 

)l3.5i 

3l6f 

J3.ll 

)16- 

r-l 

00 

1 cd 

skiojiif 

3l2.58ll68ll6.l3i 8191 7.591 rb 

U| V.33|i,UlU 


B. 

(J 50 a. 

pn. chr. . . . 

56 a, 

arthr. chr. . 

(J 44 a. 
tbc. pulm. . 

67 a. 

bronchite. . . 

$ 65 a. 

leuc. lymph, 
72 a. 

nlc. gastr. . 

(J 44 a. 
tbc. pulm.? 

c? 61 a. 
ca. pulm. .. 


O.lG 30 
2.20180 
2.Jl05' 
1.25^150 


I 


moyenno . 


0.37 

0.91 


1.20 116 
0.00 000 


1.03 79 


1.21 

2.91 

1.31 

1.46 

1.57 

2.24 

2.16 

1.40 


1.78 


160 

270 

118 

310 

31 

30 

1001 


126; 

143 


0.06 

2.12 

4.41 

0.09 

2.99 


2.29 


80 

1.33 

120 

0.91 

110 

0.97 

no 

6.24 

610 





110 

2.76 

70 

2.38 

50 

2.19 

60 

14.50 

740 





190 

1.22 

95 

0.87 

105 

1.58 

80 

11.53 

693 





105 

1.23 

160 

1.04 

125 

1.02 

97 

6.09 

947 

6.48 

900 

22.40 

1,400 

60 

2.30 

32 

3.73 

135 

1.41 

47 

14.57' 

325 

9.31 

700 

4.65 

500 

38 

4.72 

93 

1.76 

60 

0.00 

000 

13.03 

251 

12.90 

900 

2.58 

430 

135 

2.50 

160 

2.05 

160 

1.97 

145 

12.84 

816 

12.87 

1.650 

12.24 

.1,700 

104 

0.70 

' 70 

1.98 

300 

1.83 

m 

: 7.00 

854 

: 6.6C 

1 1.000 

i 

1 4.9! 
I 

L_^ 

.1 n’;n 

>103 

2,09 

100 1.84 

130 

1.37 

9£ 

1 10.68 

; 65^ 
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Table 2. 

Hepatites aigues, 

A. Sujets jeunes; variation do la quininurio ct do la diur6so beaucoup moins marquee quo clicz 
les sujets jeunes sans lesion liepatique. Valours elcvees exceptionncllcs. 

B. Sujets plus ages; la memo imago quo dans 2 A. 



6-8 h. 

8-10 h. 

10-12 h. 12-14 h. 

14-16h. 

16-18 h. 

6-18 h. 

18-18 li. 

18-18 h. 

sex, age, 
diagn. 

0 

.s 

'B 

u* 

0 

w 

-0 

.2 

quinine 

0 

03 

-0 

U 

.2 

quinine 

0 

03 

-2 

quinine 

0 

03 

’'V 

u 

quinine 

0 

03 

-0 

U 

0 

.2 

'c 

'2 

cr 

0 

0: 

-0 

quinine 

0 

03 

t-i 

quinine 

2 

u 

.2 

ouiuiub 

0 

03 


A. 

$ 38 a. 
i. inf. 

$ 39 a. 
i, cat 

S 18 a. 
i. inf. Lu . . . 

(? 23 a. 
i. inf. 


I 


2.02 230 2.03 172 
i I 
io.50 5 o!o. 9 o[ 74 


'2.G5 

0.9O 


|0.40 65,0.75 


_ <? 29 a. I 
i. cat 0.95 80 


(? 29 a. I ( 
i. inf. 1.01 1 40 


o 28 a. 

i. inf. . . . . 


■0.84 150i4.O3i395jl.G5 
75;0.S1 

I 

1.18 
2.04 


125 
5G'2.54 


1295 
70 

78!i.G8 
77 0.70 
Ii.17!1331.03 
50 


1.go!i 10,2.83 
il.3S 


78j2.oo 
95,1.13 
' 60 0.95 
1101.31 


, i I 

4.57il03!2.25 


951.21 

i 

115 1.31 

75L77 

\ 

j 

74'o.38 

!io2 


97 


12.94 

6.99 


130I11.10 

‘ j 

70: 3.99 


1.48!141| 7.12 


1.8G 


8414.27 
{12. GG 


987 

481 


8.80 


923 17.401,850 10.G5 

1 t ' 


421 

691 

430 


5.40 


750 


7.81 1 640 
13.80; 920 


8.30 

5.70 

6.40 


1,060 

|1,950 

1,000 

950 

900 

650 


. . . . . . , , , G30|10.5i| 730! 6..50, 

moyenno....i0.95!l021.92il49!l.G2ill7|l.S3j GG'l.lsi OO.l.oojlOll 9.S7| 652!l0.98j 97sl 7.50,1,085 


B. 

$ 49 a. I I I i I 

i. inf. 2.55l70j3.3Sl30 2.55 

5 48 a. I I I j ! 

i. inf. j0.95| 70;1.92ll38i0.82 

$ 46 a. I 

i. inf. 1.38 


1251.70, 


$ o4 a. j , I J J 

1 - inf. {2.70|270;1.41,150;2 .g: 


78 


2.74 1002.OO 


!l05,14.92i 708 


1101.8G 


70:2.29 


90jl.55|lG0:0.G4jl20,!3.3i{290' 9.19 


901.10 


2 48 a. 
i. inf. 

? 45 a. 

i. inf. . . . . 


$ 42 a. 

i. inf. . . . , 


<? 42 a. 

i. inf. . . . . 


<J 52 a. 
i. inf. 


l0.84, 

!0.78 


40 


1.24,109 


600.91 


1305 


601.14 


2.G8I255 


95 3.37 216'2.0g110,'12.0g 


1.G91351.0S 


1.11 100 1.02j 68 1.9S'2001.4g’i05' 7.G5 


93,12.18 1.208 


868 


691 


17.01 


700,17.92 1,400 


48|2.9s|l25|l.40,140,i.42 


moyenne .... I .53 


120 


1,79 


76! S.G2 

! 

! 

i 9.03 
5.3G 


632 

509 

860 


9.03,1,050 


6.10; 650; 


9.31 


7.201,200 
7.SS' 730 


700: 6.00 


9.331,06010.88 


510, 6.5g| G70| 


10^L670:20.iGil,400; 
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980 
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(Hn^n. 
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o a 
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quinine diurese 
eliminee en ml. 



heures 

Fig. 1. Courbe moyennc do la qiuuinurio ct de la diur^?sc dc 10 siijets jennes (s. j.) — age ni 03 *cii: 
24 ans et do S sujcts plus ages (s. n.) — ago moj’on: oG a. sans I6sion hopatiquc, 

Abscisse: heures oh Ics maladcs urincnt; ordonnee: quininuric ct diur6sc. Lignc pleinc; quininuric; 
ligno hachuree: diur^jse. 

Le maximum d’elimination pendant les C premieres heures chez les sujcts jcuncs cst net. La diurose 
est approximativement parnll61c a la quininuric. Chez les ages la courbo do quininuric cst bcaucoup 
plus basse, avee lo maximum pousso vers la droito. La quininuric n’est pas toujours paralI61c h la 
diurose. 
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Fig. 2. Courbo moycnnc do la qiiininurie ot do la diur^sc chcz 1) G sujots jeunes arecictere catarrhal 
ou infecticxix (L j.) — ago moyen; 29 nns; 2) G sujots plus ages avec les mcraes maladies (i. a.) — a. m.: 
4S a.; 3) 10 cirriiotiqucs (cirr.) — a. m,: 58 a. 

A iiotor roliraination basso> rotardco ct prolongcc. Chez les premiers il y a un leger maximum a la 
4-i6me licurc. La diur6so cst aussi rotardee ot prolongeo saut* choz les premiers oil il y a un maxinuun 
h la 4-idmo hcurc. 
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quin, diurese 
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Pig. 3. Elimination do la quinine et diur6so pendant GO hcurcs. 1) moyenno do G ens; 2) m, do 5 cas; 

3) m, de o a 6 cas; 4) m. do 5 7 cas; 5) m. do G 7 cas. 

Premiere colonno: quantite do la q. elimineo dans les 12 premieres lieures; deuxi^mo colonne: q. 
oliminee dans les 48 h. suivantes; colonne hachurdo: diurese. 

Les sujets jeunes eliminent Ic maximum do q. dans Ids 12 premieres heures, tnndis quo clicz les 
autres relimination est rctardeo. La quantito de la q. elimincc en GO h. cst presquo i dent i quo dans tons 
les cas sauf chez les cirrhotiques ou ellc est leg6remcnt superieurc. De memo la diurese totalc cn CO 
heiures est approximativement egalo partout sauf chez les cirrhotiques oh ellc cst I6g6rcmcnt infericurc. 
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quinine 

eliminee 

enmq 


s 

7 

6 

S 

*t 

I 

I 

\ 


. , avantjalyrq. 

oliurese Quinine^ <.M59n«niib. 

en ml oiiurese:^69mi.enUh. 



Kg. 4. Di™. « p'xitrf d‘.ss“’” 

La qiiininurie augmente apres le diuretique; mais elle n’est pas proper 
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Yariatioiis of the Mean Diameter in tlie Dipening 
of the Erythrocyte. 

By 

W. PAOLINO. 

(Submitted for publication March 8, 1949.) 


The law by which, increasing in age cells decrease in size, proves true also for 
the erythrocyte, at least as far as regards the mean globular diameter. 

Contrasting resrdts were found by comparing the mean diameter of the erythro- 
cytes obtained from the marrow with the one of the peripheral blood. Starting 
from the knowledge that the reticidocyte represents an early evolutive stage of 
the erythrocyte, subsequent studies showed that the former has a larger diameter 
than the mature erythrocyte. 

Nobody, as far as I know, seems to have studied the diametrical changes of the 
reticulocyte in the various phases of its ripening. This research has seemed to 
me interesting not only in itseK, but also for a more intimate knowledge of some 
physiopathological problems of the erythrocyte. 

These problems refer to the question of the megalo-normobla'stic transformation 
of the marrow in pernicious anemia under hepatotherapy; to the alterations of the 
mean erythrocytic diameter in cases of a sudden erythropoetic re\dva]; to the 
modified diameter in the course of congenital hemolytic anemia; to the differences 
of diameters that have been stated between the erythrocytes of the marrow and 
those of the peripheral blood. 

it has been sufficiently demonstrated that the reticulocytes offers charac- 
teristic modifications in the picture of the reticular substance during its ripeninv, 
I believe an investigation in this line now possible. As to the criterion of differen- 
tiation I followed Heilmeyer’s scheme, in which 0 indicates the orthrochromatic 
erytfeoblast, and I— II— III and IV the different stages of the reticulocyte’s ripen- 

mg. This scheme counts both for the normal as for the greater of the pathological 
erythropoesis. - ® 



142 


^V. PAOLINO. 


In my preceedmg investigations, published in 1945, to the purpose of stmlr 
reticulocytosis as an index of erythiopoesis, I verified that the redcuhr subst'"”" 

IS constantly present in all orthochroraatic human crythroblasts. uLltsmZ 
that in leukemias, m most anemias (congenital and acquired hyperhemolvsis in 
hemorragia in anemia primary or secondary to neoplasms or infective di’sea;^ 
in Werlhof s and in Hodgkin’s disease, the orthochromatic erythrohlast alvar 
possesses the reticular substance and the maturation develops as in normal cases” 

On the contrary, the lack of the reticular substance is noted in the orthochromatk 

erythrohlast in hepatic cirrhosis and in primary polycythemia. In the pernicious 
anemia this phenomenon is constant and of a remarkable intensity. In my re- 
searches (10 cases) 22 % to 65 % of the orthochromatic erythroblast-s were lach’ng 
the reticular substance. Moreover, the same substance was extremely scarse in a 
high percentage of erythioblasts (from 10 to 24 %), so as it could be presumed that 
it wmuld disappear before the loss of the nucleus. 

This seemed to me sufficient to explain the findings in the pernicious anemia 
of a reticulocytosis remarkably inferior to the hemolysis, as could he calculated 
by the bilinogen output. Indeed, in these cases, calculating, with Heilmeyer and ' 
Westhausen, the erythrocytic balance by starting from the absolute values of the 
peripheral reticulocytosis (obtained by the determination of the blood volume), 
of the hemoglobin and of the bilinogen output, I found a daily deficit of erythro- 
cytes in keeping with the anemizing course, when I corrected the reticulocytic 
values by adding the percentage of erythroblasts lacking the reticular substance. 

With the exception of the pernicious anemia in relapse and in minor degree, the 
primary polycythemia and hepatic cirrhosis, I found that in all the other hemo- 
pathies, and also in different functional states of erythropoesis, the maturation 
of the reticular substance proceeds as in normal cases and it is this constancy 
that allows subsequent investigations. 


Technique of My Researches. 

The determinations of the diameter wmre made on dry smears of blood vitally 
stained with briUant-cresyl-blau and after-stained %vith May-Grunwald’s Giemsa 
solutions. The staining with brillant-cresyl-blau was effected with the technique 
already used in my preceeding investigations. Some grains of the staining 
put directly on the skin where the blood avas issuing and immediately dissolve! 
in the first drops of b ood, then stirred and smeared. For the medullary blood, 
as soon as it was extracted, drops of it were stirred vdth grams of staimng on g ass 
sUdes and then smeared. Many smears were prepared for every case and those ino 
evenly stained and smeared were chosen for determinations. 

Surveys were made on two slides, mean diameters were taken rom ^ 
urements of 250 elements of each class of reticulocji;es, and to these my a c 
refer. In some cases, especially in those having few reticulocytes an v 
for control purposes, I extracted the diameters of the reticu inmpnts 

measurements of 500 elements, and those of the erythrocytes rom ^ ^,jvrTciis 
The optical system characteristics were as follows: length of tube 1 mm., c 
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nfiihr micrometer 5.S, achromatic objective lens with homogeneous immersion 
1/12"; every di^4sion of the ocular corresponded to 1.66 inicra; the diffcieiic 
between the singly calculated groups is of 0.83 micra. 

liesiilts and Considerations. 

My results are founded on 108 reticulo-erythrocytometric pictures, practised 
in 32 cases contemporaneously on medullary and peripheral blood; in lo cases 
only on medullary blood; the remaining 29 refer to researches on peripheral blood 
only, made on patients who had previously been more completely controlled, or 
on other patients on whom it had been impossible to practise the medullary biopsy. 

The cases are 57; of these, 6 are young and healthy, 9 are convalescent of infec- 
tious diseases with a pormal erjd;hropoesis; in these a contemporary determination 
of the medullary and peripheral blood has been made; 10 cases are of pernicious 
anemia, of wliich 4 with medullary controls repeated during the hepatotherapy; 
' 9 cases are of leukemic myelosis and lymphadenosis; 3 are polycythemic, 2 primary 
and 1 secondary to cardiopathy; 4 cases are of congenital hemolytic anemia; the 
rest include hypochronic anemias (primary or secondary to hemorrhages or to neo- 
plasms), "Werlhof’s and Hodgkin’s diseases, hepatic cirrhosis and various hepato- 
pathies, etc. 

The greater part of the determinations I published in 1946; the subsequent 
researches, here included, did not alter my conclusions in the least. 

I can sum up my observations in 4 tidies of curves, based on the mean 
diameters of the various classes studied. 

In normal cases, notwithstanding the variability of the biological phenomena 
and the variations due to unavoidable errors, we can remark a sufficiently con- 
stant modahty and relationship in the variations of the diameters between the 
single classes. The commonest form is the one described in curve A. The diameter 
decreases remarkably passing form the orthochromatic or jd, hr oblast to the reti- 
culocyte I; subsequently there is a slight increase with its maximum in class II 
or III; another decrease follows, so that the IV is generally smaller than the I; 
after this, the diameter falls further down to the erythrocytes lacking the reticular 
substance. The decrease of the diameter between the phase 0 and I varies from 
0.7 micron to 2.4; in most of the cases over 1.5 micra. Keeping count of the in- 
crease corresponding to the intermediate phases, the variations of the diameters 
of the retoculocjdic classes are nearly always included in 1 micron. The mean 
values of the decline of the diameter in the passage from the IV class of the reti- 
culocytes to the nature erythrocjdes arc included between 1 micron in the 56 o/ • 
between 1 micron and 1.5 in the 38 % and between 1.5 and 1.8 in the 6 %. 

ihe remarkable decline of the diameter observed after the er}dhroblast iioints 
tew « io® f tl“ nuckns (by expulsion?). Prob.sMy tlio ictici.Iocji^ic phase I 
cell “ diameter increases; this increnso is probably due to 

fh ns r®' “’■S'"’""*' ft'our. 

in!!!!" retieuloejte, an .iloeytc. look according to Khr.nus. 

lU 4 J 363 i, Acta mecLScandinav, VoL CXXXVI* 
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medullary blood 

PERIPHERIC BLOOD 


I Lave searclied for an eventual eharacteristic 
in normal subjeets as consequence o a ^ variations have very little 

in pathological cases, I observed relapse no investigation was pos- 

I once believed that m pernicious a _ reticular substance previously 

Bible owing to the alterations an the ripemng ---qutions of the mean values 

oteved and described. Indeed in these cases^he^-^^^^^^^^^ 

between the diameters of the sing e ° ^ between the reticulocytic classes 

a constant data is the remarkable substance. In nonual 

diameter and that of the "^I^hr^tes lac^^^^^^^^ 

cases I found that only in a 6 o/, the ,aemias only 2 flowed 

maximum from 1.5 to 1.8 micra. On 1 _ ^^be other 8 cases the differenc 

a mean value that went from 1.5 to 2 n^ora, wM ^ ^ ^^tha 

was always more tlian 2 micra and often miict more (see in gi 

mild difference). 
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bulk but also between elements belonging to tbe same reticulorvf;. ni 
graphics). The conclusion based on this fact is that tlie differences^of ^ 

between tbe erythrocytes of tbe two districts do not indicate difference'? 
but modifications of tbe erythrocytes due to tbe different conditions of tlieln’ 
vironment and independent of whatever be their ripening stage. 

Lastly, I wish to refer the data obtained from the measurements of the mem 
diameter of the basophilic punctuated erythrocytes. It is now past discussion tk 
generative or degenerative nature of these grains and their nuclear or cytoplasinatic 
derivation. However as no other studies have been made, as far as I know, on Die 
diameter values of these erythrocytes, I believe it may be interesting to refer my 
observatiorm. I have been able to study 5 cases of anemia with a high percentage 
of basophilic punctuated erythrocytes, i. e.: 1 case of hemocytoblastic myelosis;'’2 
cases of pernicious anemia; 1 case of anemia secondary to gastric neoplasm, 1 
case of lead poisoning. The mean diameters are the following: 


M. Diameters of erythrocytes 

» » of basoph.punct erythro- 
cytes 


I 

II 

III 

IV 

V . 

7.22 

8.40 

8.81 

6.84 

7.09 micron 

8.23 

9.25 

9.52 

7.79 

7.97 t> 


The difference between the two mean diameters is about 1 micron. Therefore 
the basophihe punctuated erythrocytes are as large as the erythrocytes at the 
xeticulocytic stage and can thus be considered as young cells. 


Summary. 

The ripening of the reticular substance of the erythrocytes evolves, in most 
illnesses, as in normal subjects. 

An exception to this rule is the pernicious anemia in relapse, in which the retic- 
ular substance is, in a high percentage, already lacldng the orthochroraatic 
erythroblasts, or else is so scarce that it could be presumed it wmuld disappear 
before the loss of the nucleus. The early disappearance of the reticular substance 
explains the reason why, in this disease, the peripheral reticulocytosis is generally 
greatly inferior to the erythrogenesis, as can be calculated by the bilinogen ' 

A slight precocious ripening of the reticular substance, if compared vit ^ic 
nucleus ripening, can be remarked also in the polycythemia and in the epa ic 

cirrhosis, though in a minor degree. . 

In normal subjects the measurements of the diameter of the ort ocironu 
erythroblasts, of the single classes of reticulocytes and of the ripe eryt ^rocy^c^ 
show that the mean diameter decreases from 0.7 micron to 2.4 ( rom .a 
in the majority of cases) in the passage from the orthochromatic eryt o ‘“I 
the reticulocyte of the I class. This remarkable decline points to a su on 
nucleus (by expulsion?). The diameter increases passing from the o 
class, but subsequently decreases in the passage to the IV class, v c 
always a mean diameter inferior to the I class. These oscillations are u 
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limited to 1 micron. Tlie increase of the cell diameter in tlie II and III class can 
only be explained by ceU flattening. There is a further decline from the I\ class 
to the mature erythrocytes and this decline, in the reported cases, T\-as never su- 
perior to 1 micron in the 56 %, was of 1 to 1.5 micra in the 38 % and of 1.5 to 1.8 

in the 6 %. • r -u • i 

In the ‘pernicious anemia the relationslup between the diameters of the single 

reticidocytic classes is disorderly, owing to the alterations in the ripening, de- 
scribed before. A constant data, in these cases, is a remarkable decrease of the 
diameter in the passage from the lY class to the mature erythrocyte (of 10 cases 
only 2 had a difference of 1.5 micra to 2; in the other 8 cases the difference always 
exceeded 2 micra, and often much more). This great diversity suggests that in 
pernicious anemia the hyperhemolysis is at the expense of the giant cells of the 
more immature classes. 

In cases of coniinml hyperliemoiysis with a contemporaneous marked production 
there is the smallest difference between the various diameters. 

In lienidlytic jaundice, apart from the decrease of the diameter, the relationslup 
of the single classes is the same as in normal cases; this suggests the idea that the 
hyperhemolysis charges on a certain set of erythrocytes and not on a certain stage 
of their ripening evolution. 

The regenerative crythromacrocylosis, parallel to an increased reticulocytosis, is 
due to a bigger number of young cells and not to the production of a larger erythro- 
cytic generation. 

In the pernicious anemia, in the first stages of recovery, the study of the metrical 
curves of the I reticulocytic class does not reveal any sudden appearance of smaller 
cells, thus suggesting the hypothesis of a normocrtic transformation of megalo- 
blasts. ^ 

The diameter difference between the erythrocytes of the medullary blood and 
those of the peripheral blood are not bound to the age of the cell, but to changes 
of em-ironment, as the same difference is remarked in the single starves of the 
reticulocytic maturative evolution. 

The basophilic punctuated erythrocytes have a diameter larger than the respec- 

tive npe erytlmocyt.es; the difference is the same as the one between ripe erAdhro- 
cytes and rebculocvtes. ^ 


ijiterature. 

Y'estliauser: Z. klin. Med. 1932- 
xMed. 194o-n-181; 11-216; 1916-1-327. 
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Acute Myeloblastic Leukemia and Insufficiency of tlie 

Bone Marrow. 

SVEN JOHNSSON.i 
(Submitted for publication April 6, 1949.) 


Acute myeloblastic leukemia, and especially its variants and etiology, lias been 
discussed recently. (It is not the purpose of this paper to discuss ivhether acute 
lymphatic leukemia exists. The cells are often too primitive to permit any con- 
clusion. N^aegeli and Schulten denied the existence of acute lymphatic leukemia, 
but Arneth does not agree vrith them). The discussion has centred around the 
relationship of the acute leukemias to the chronic myeloid leukemias and also to 
the various conditions of insufficiency of the bene marrov' i. e. agranulocytosis, 
aplastic anemia and panmyelophthisis. 

Xaegeli believed that the acute leukemias had no connection with the various 
types of bone marrow insufficiency. Acute leukemia is a true leukemia and thus 
necessarily a fatal systemic disease, According to Naegeli the leukemias are caused 
by a disturbance of unknown type which has nothing to do with tumours or in- 
fections. 

Apitz, Moeschlin, Rohr, Schulten, and others share iSaegeli’s view, e, g- that the 
acute leukemias have no etiological connection with bone marrow insufficiency. 
They consider that acute and chronic leukemia have much in common, but unlike 
Xaegeli believe that the two types of leukemia are of tumour-like origin. 

In recent years many authors have disagreed with this theory. Terrata, Henning, 
Hoff, Waldenstrom, Sternberg, Voit and Landes, and others consider that the acute 
and chronic leukemias are essentially different in their pathogenesis. They regar 
the acute leukemias as closely related to the various insufficiency states of t e 
bone marrow (agranulocytosis, aplastic anemia and panmyelophthisis) and assume, 
therefore, that acute leukemia is a reaction and not a tumour-like disease. 

Stodtmeister and Biichmann, and others attempted a mixture of the two theories. 
They think that the reactive hyperplastic bone marrow found in agranulocytosis, 


^ Allmanna gnibnset, Malmo (Sweden). 
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for instance, may become neoplastic when exposed to certain irritative or deficiency 
factors Tlie myelogenous insufficiency V'ould thus sometimes correspond to a pre- 
caterous hiitid stage of acute leukemia which is supposed to be of tumour-like 

"""if acute leukemia is regarded as a real leukemic systemic disease it follov^ that 
acute leukemia is a fatal and progressive disease. Some aspects of the disease, 
however, are difficult to reconcile with this theory. These diseases are often im- 
possible to distinguish from true leukemia, either clinically or by studies of the 
bone marrow. They show, however, prolonged remissions with a normal blood 
count and normal bone marrow. 

Those who believe that the acute leukemias are actually leukemic explain the 
cases which recover or have prolonged remissions as being leiikcmoid reactions 
and not true leulcemias (Rohr, Schultcn and others). They do, however, admit 
that in a few rare cases an acute leukemia cannot be distinguished from a leiikcmoid 
reaction even at autopsy (Rohr, Schultcn). If the patient dies the diagnosis is 
therefore acute leukemia, but if he survives the disease is said to have been a Icu- 
kemoid reaction. According to Rohr leukemia causes central damage to the bone 
marrow, while agranulocytosis begins peripherally in the blood. Acute leukemia 
may produce an accompanying agranulocytosis, and agranulocytosis may cause a 
leukemoid reaction. In order to explain the many myeloblasts sometimes seen in 
the bone marrow in agranuloc}'tosis he assumes that the myeloblastic proliferation 
is a reaction while in acute leukemia the proliferation has a neoplastic character. 
The fact that myeloblasts arc also found in the liver and the spleen in conditions 
which he regards as leukemoid reactions is explained bv metaplasia, while the same 
changes in acute leukemia arc interpreted as metastases. 

The authors who believe that the pathogenesis of acute leukemia is reactive 
and differs from chronic leukemia, base their opinion mainh- on the cases of acute 
leukemia which had complete remissions and the few cases which recovered com- 
pletely. 

Gloor (1930) described a case with a typical clinical picture of acute leukemia. 
The blood count showed at first 15, GOO leucocytes with 91 % small atypical myelo- 
blasts. The leucocytes increased to more than 100,000, .still with more than 90 «/ 
myeloblasts. The leucocytes later fell rapidlv to 955. Myeloblasts disappeared 
entirely and granulocytes reappeared. After 2>/„ years the blood count was quite 
normal. Ko bone marrow biopsy was made. 

Rotli (1913) described a case with a clinicallv tvpicai loiilcelnic picture ifiiiu' 
marrow biopsy showed at first So % paramycloblasis, but 2'/. iiioiiH.s later, when 
the patient had recovered and had a iiorinai blood count, hone marrow hiopiv 
was quite normal. During recovery the leucocytes increased from very low v.ilnes 

r™„Ths observed only lor 

Complete remissions in acute leukemia have been described bv Jackson (remi.«sion 

') cases). 


lasted 37. months), Evensen and .Schartnni-Hnnsen (3-r. nionths in 
oftfO months), and by ]>ctr{n and Odin (IS inonths) 

Aaegeh and others c.xplain these comjilet 


0 rcmi.s.sions m acute leukemia by savin* 
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that tJie first attack is a leiikcmoid reaction Avliile the second attack is rcMr,! i 
as real acute leukemia. 

The advocates of the reactive theory point out that a close relationsHp exist, 
betwemi the various insufficiency states of the hone marroiv (agranulocytosis 
aplastic anemia and panmyelophthisis) and the acute leukemias. They maintain 
that agranulocytosis, particularly diming recovery may sometimes present a 
pictiu-e which is indistinguishable from acute leukemia. Blood count with up to 
100,000 leucocytes and many atypical myeloblasts can be observed, the hiatus 
leukcmicus may be present, and the spleen and liver may be enlarged. Later the 
hiatus is overcome by the appearance of intermediate forms and, finally, the blood 
count becomes completely normal. Such fully healed agranulocytotic conditions 
with myeloblastic reaction have been described by Schilling, Kissling and others 
as leukeinoid reactions and they were distinguished from the acute leukemias. 

It is possible, however, that in connection with agranulocytosis an acute leukemic 
picture may develop in which no maturation of myeloblasts occurs, but the acute 
leukemic pictime persists and leads to death. The leulremic picture may appear 
either in direct connection with agranulocytosis or with an intermediate stage of 
remission with clinically normal health. Such agranulocytotic conditions which 
are generally accompanied by a decrease of red cells and platelets, i. c. panmyelo- 
phthisis, have been reported after complete remission to have changed into acute 
leukemia and at autopsy the findings were tj^ical of the disease (Meuwsen, Palmen, 
Szonell, Voit and Landes, and others). These cases are characterized by: 


1. a comparatively short dmation — 1 week to 6 months for the entire course of 
illness. 

2. a particularly acute course of the disease during the leukemic stage resulting 
in death after 1 — 2 months. 

The blood count shows at first: 

1. leukopenia with granulocytopenia, 

2. anemia, 

3. thrombocytopenia. 

Later the blood count shows: 

1. the typical blood picture of acute myeloblastic leukemia: 

a. increased number of leucocytes, 

b. 80 — 100 % myeloblasts, 

c. hiatus leulremicus. 


2. anemia. 

3. thrombocytopenia. 

Because of such observations several authors, such as Hoff, 
and Landes, have put forward the theory that the various forms o ‘ , 

insufficiency (agranulocytosis, aplastic anemia, panmyelophthisis) , 

emia are, not two different diseases, but merely different forms ^ 

same disease. The characteristic features of this morbid state are its so ‘ 

tlie remissions and recurrences. Tlie same patient may suffer rom co . 

of various types of insufficiency of tlie bone marrow, for instance, agran 
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-acute loukomia-rccovcry; ogranulocytosis-acuto leukemia leading to deatli; 
agranuloeytosis-remission-acutc leukemia; aplastic anemia-acute leukemia, 

myeloid insuffieney as alternating pliases. 
In all forms of myeloid insuffieney prolonged remissions, follmved by relapses 
with or without phase alternating or recovery may occur. Prolonged remissions 
may occur also in acute leukemia; even recovery is possible, although rare. 

According to Hoff and others acute leukemia is a frustrated compensatory 
hyperplasia°of the bone marrow. The functioning bone marrow at first produces 
very primitive cells Cmyeloblasts). Tliis myeloblastic reaction should be interpreted 
as a tendency to recovery. Even after complete interruption of maturation (hiatiis 
leukemicus) normal leucocytes can be produced by maturation of myeloblasts via 
intermediate stages. In this way the blood count becomes completely normal. 
Such a phase in the development occurs, for example, in agranulocjdosis which 
may heal ivith a transitional stage of acute leukemia. 

Severe infections, toxic substances, agranulocytosis, jianmyeloplithisis, and 
chronic leukemia may provoke compensatory myeloblastic liypcrjilasia of the 
bone marrow and acute leukemia may result. In most cases, however, the myelo- 
blasts cannot mature and the patient dies with the sj'mptoms and signs of acute 
leukemia. 

A case of acute leukemia is reported here as a contribution to the discussion of 
the etiology of acute leukemia. iHter an acute illness ■with the typical findings of 
acute leukemia a remission occurred accompanied by the disappearance of all the 
paramyeloblasts from the blood and the bone marrow. Tlic only persisting evidence 
of myeloid insufficiency was granulocytopenia. This remission lasted only about 
one month and was followed by a new attack of acute leukemia, loading to death 
after 8 months. The autopsy confirmed the diagnosis of acute leukemia. 


Keport of Case. 

A_man of 32 years has been healthy previously. No blood dyscrasias noticed in the 
faniil}'. 2 Y 2 months before adinission on December 2S(h IPiG he complained of pain in 
the back of the head and of nausea. A few days before admission lie fell ill with shiverimr, 
fc\er tincl hcadjiclic, hut no signs of u])pcr rcf^piraiory infection. 

He was pale but there were no haemorrhages in the skin. The tonsils were slichtlv en- 
larged but only a little inflamed. At thc right angle of the Jaw there was n snia'll Ivmph 
gland which w.as slightly tender. Otherwise there were no enlarged glands. The liver and 

nutTnXTtitTr 0 ^^ normal. Blood count: Hemoglobin 

ly Ztc rtfllt’im K i- ' M %. nculroiikil, 

1 /o, platelets 119,000. Sedimentation rate: 138 mm iier liour. ^ 

btcrnal puncture: Paramyeloblasts 81.0% mvclocvtcs G 0 Oieutmnliilc 'loO' 

J°lT T 2.0 % basophils O.s %), metamyelocytes 1./ o,/, lynijihocvtcs ^ h.mn 

condition roniAinS Sm" ’’y "”""S H'o fml, inontl, Ike pnliont's 

-ten. „„d 
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improve. The leucocytes remained less than 10 000 and 

fcntotmptw Tie sedtaenMo. 

™l, th, doers healed. Thelhite blood 

mature leucoc^es began to reappear and the paramyeloblasts decreasTin t,£ 

peripheral blood). The sedimentation rate felHo 
about 50 mm. The hemoglobin rose to 80 % and the red cells increased to 4 million 
The patient remained afebrile imtil the beginning of April. The general condition im- 
proved during this time and his weight mcreased by 10 kg. The blood connt showed marked 
improvement. The hemoglobin remained mostly at 80 % and the red cells were nsnallr 
about 4 nullion, the platelets mcreased to 205,000. The leucocytes varied between 1 000 
and 2,000. The paramyeloblasts disappeared completely but only 28 % w'ere neutroplii 
granulocytes. The sedimentation rate fell gradually to 26 mm. Sternal puncture on Sfarcli 
26th 1947 showed the following count; Myeloblasts 0.6 %, promyelocytes 1.6 %, myelo- 
cytes 9 % (neutrophils — 8.2 %, eosinophils 0.6 %, basophils 0.2 %), metamjelocvtes 
6.2 %, mature granular cells 12 % (neutrophils 5.8 %, unsegmented neutrophils 5.4 %, 
eosinophils 0.8 %), lymphocytes 38.6 %, plasma cells 0.4 %, reticulum cells 1.4% 
larger mononuclear cells 5.2 %, normoblasts 10.8 %, damaged cells 14.2 %. 

»The picture of the bone marrow was quite different from that of December 30th I91G. 
When the unexpected course of the disease is taken into consideration one must doubt 
the diagnosis of acute leukemia made at the first examination. The histological prepara- 
tion from that material, however, showed proliferation of an atypical immature cellular 
kind and agreed well with this diagnosis. It could, therefore, not be expected that the blood 
formation would return to normal.)) The sternal marrow from the second puncture has also 
been examined by Dr Nordenson who expressed the opinion that a normal though scanty 
myelopoiesis was present. He did not consider the bone roarrow as leukemic.^ 

The patient remained at his home from April 5th to April 8th. On his return there was 
slight pyrexia and the temperature rose to 40*^ C. after a few days. The temperature 
lasted for a month. At the same time the red cells decreased and the leucocytes were 
aroimd 2,000. The number of mature granulocytes fell while the paramyeloWasts^reap- 
peared and increased gradually to about 90 %. The sedimentation rate rose to 11/ m®- 
The number of blood transfusions which had been reduced to 1 per week were increased 
to about 3 per week and the dose of penicillin was increased to 240,000 units daily. 

At the beginning of May the patient was again afebrile, the hemoglobin was about oO ;o 
and the erythrocytes about 4 million. The leucocytes increased slowly during May an 
June to about 10,000 of which more than 80 % were paramyeloblasts. A sternal 
made on May 8th showed again 45 % paramyeloblasts. On June 26th the ^ ^ “ 

in the marrow had increased to 70 %, on J uly 31st to 78.4 %, and on October ' 

%. This last preparation has also been examined by Dr Nordenson who diagnose 

myeloid leukemia. , ^ And 

Later on the leucocytes increased gradually and reached 113,000 m Sep ’ ^ H 


Later on the leucocytes increasea graauauy auu ^ 7 ’ nnx-fpcjfell 

more than 0 % were paramyeloblasts. Urethane was then given and t le eu p 
to 19,500. When urethane was discontinued the leucocytes increased - '7 

Another course of urethane reduced the leucocytes to 42,100. The genera 25^^ 

ually deteriorated with a rising temperature, and the patient died on e 
1947, one year after the onset of the illness. The leucocytes were then 2 » , -oward? 

all were paramyeloblasts. Since July the liver and spleen had been enlar^ costal 

the end they became so large that they reached 13 and 4 cm respective y g 
margin. For a study of the course of the illness see the charts 1 an » nnhr^^ed, 

Avtopsi/: The Kver weighed 4,000.g and the spleen 2,200 g. The kidneys were eniar, 

1 I am grateful to Dr Hellsten and Dr Nordenson for the sternal puncture findings. 


AOIMB m-EtOI>J,SSIIO r.EOKEMIA AMD IKSOFFIOIEKOV OP THE BOS.B .MATHIOW. 

AAd tl,o oo,lcx ™s grc7, ood »idcr ‘ta" 

orrimgos ooro f astogcncoUB and most cells wo 

Microscopical Examination, llic bone . nuclei, rich n chromatin, 

immotoe myeloid forms. Most cells rvero West c lls 
There mere, homever, also some ”5;olotyte »nd a tmv ^ 



Chart 1. Xumber of leucocyte,*?, percentage of inyelol)In,*^ts ntui granulocytes, teinpcrnltire (npproA\i- 
matoly one rending per week) and amount of blood tran.sfusions^ penicillin and urctliane. 


bodies were not clistinpiishnblc in the spleen and there was massive diffuse infiltration 
witli mj'cloid cells of the same 13^0 as in the liver. In (he hidnoys, and csjiccially in <he. 
cortex, marked leukemic infiltration was .seen.* 

The course of the disease consisted of 3 phases: acute leukemia — remission with granu- 
locytopenia— acute leukemia. 


Comm out. 

There is no doubt that acute mycloblastic leukemia existed during the third and 
fatal phase. The autopsy showed the presence of myeloblasts in the bone marrow 
and^^cr, spleen and kidneys. These findings together with the blood count 

* I am grateful for lUo microscoricnl c.vnrninniion of flic section kindly nmde hy Dr I.inell. 
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of more than 100,000 leucocytes most of which were paramyeloblasts, witliout 
intermediate forms (hiatus leukemicus) settled diagnosis of acute leukemia. 

In the initial phase the picture was that of acute leukemia. Pever, a Hgk sedi- 
mentation rate, a moderate increase of leucocytes with definite hiatus leukemicus 
and 99 % myeloblasts are findings which supported this diagnosis. Bone manow 
biopsy showed 81.2 % of the same primitive cellular type as in the blood. The cells 
did not resemble any type normally present in the bone marrow. They resembled 



the cells which Naegeli called paramyeloblasts. are normal in 

leukemoid reactions, for instance in paramyeloblasts 

character while those in acute leukemia ® ^ dilgnosisof 

do not normaUy occur in the bone marrow t^s fin g similarity between 

acute leukemia also for the initial phase. This ac a paramyeloblasts of the 

the pathological pictures of the first and third p first phase, 

same appearance justifies the diagnosis of ac Tpartion and the third 

To caU the first phase agranulocytosis with le l^e observed 

phase acute leukemia, would be incorrect, since no dif _ 

between the two phasee either “fbftW 

patient was much unproved during the first phase w e : . .jd pathologiral 

L alone justify different diagnoses for the two otherwise identical p 

conditions. 
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Summary. 

The various theories of the pathogenesis of acute leukemia are reviewed Two 
differing ideas dominate the literature: 

1. Acute leulcemia is a real leukemia and is an irreversible morbid condiHon 
with fatal end result. 

2. Acute leukemia is of a reactive nature and closely related to the various forms 
of myeloid insufficiency (agranulocytosis, aplastic anemia, panmyelophthisis). 

A case is reported which was followed for 1 year during which frequent examina- 
tions of the blood and bone marrow were carried out. The following pathological 
pictures occurred: acute leukemia — ^remission W'ith moderate granulocytopenia 
as the only finding indicating abnormality— acute leukemia with fatal end result. 

The possible diagnosis of agranulocytosis with leukemoid reaction for the first 
phase of the iUness is discussed but is considered to be improbable. The course of 
the illness can only be explained by the theory that acute leukemia is a reactive 
disorder. The infection accompanying the disease should be combatted by peni- 
cillin and frequent blood transfusions in the hope that the myeloblastic bone manow 
may mature and function once more. 
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Gloor: Munch. Med. mchr., 1930, 1093. — Henning: Dtsch. Arch. klin. Med., 178, 1936, 
538. — Hoff: Z. klin. Med., 140, 1942, 128. — Jackson, Amer. J. med. ScL, 188,^ 1934, 604. 
— Kissling: cit. by Hoff. — Sleuwsen: Klin. Wschr., 21, 1942, 273. — Sloeschlin & Kohr. 
Ergebn. inn. Med., 57, 1939, 723. — Naegeli: »Blutkrankheiten und Blut^agnostib, 
Berlin, 1931. — Palmen: Acta paediat., 30, 1943, 324. — Petren & Odin: cit by ^ff. - 
Eohr: aDas menschliche Knochenmarko, Leipzig, 1940. — Idem: Schweiz. 

74, 1944, 215. — Both: Schweiz, iled. Wschr., 73, 1943, 1202. - Schilhng: »Das Blutbild 
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tke liistory of medicine have here a treasure-house and a reliable reference \roil:. 
There is also reason to bear in mind the importance emphasized in several places, 
and by widely different authors, of instruction in both the international and tie 
national history of medicine, and perhaps also in the purely local as at The Olio 
State University. How long will it be considered that the medical teaching in a 
culture nation like our own is able to dispense with an orientation in these matters, 
which create for the students the background of what takes place within tie 
medicine of our time and will take place in the future? 


Wolfram Koch, Stochliolm. 
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Etude des traces elcctrocardiograpWciucs dc 311 
cardiopathies coiigeiiitales.^ 

Par 

E. DONZELOT, A. M. EMAM ZADE, R. HEM DE BALSAC et C. IffiTIAlCU.^ 
(Ce travail est parvenu a la redaction Ic 7 Janvier 1949.) 


Yenant d’etudier tres completement 314 cardiopatliies congemtalcs adressees 
depuis un an au Centre des Enfants Bleus, Fexamen elcctrocardiograpliique de ces 
sujets a specialement retenu notre attention. L’importancc des documents recueillis 
par nous, nous incite a en presenter les principales donnecs et a cssayer d en de- 
gager quelques conclusions. En raison de la complexite d^ln tel sujet, nous cvitc- 
toute interpretation ou toute discussion qui nous entraincrait a reprendre un 
expose de Fensemble des connaissances elcctrocardiographiqucs. Nous nous bor- 
nerons done a la presentation des faits. 


Hlatdriel d'dtude. 

Ce travail porte sur 264 cardiopathies cyanogenes dont 200 tetralogies dc Fallot 
et 50 cardiopathies sans evanose. Cette disproportion vient du fait que notre 
Centre, cree pour realiser des interventions chirurgicalcs du type Blalock-Taussig, 
n’a re 9 u que des malades en partie tries par lours Medecins-traitants et, .surtout, 
des enfants cyanoses. De ce fait, la frequence relative dc chaque maladie sc pre- 
sente dans notre statistique d’une fa 9 on particuliere. 

L’age de nos enfants s’echelonne entre 20 mois et 20 ams ct surtout dc 4 a 15 ans. 
Nous ne coraptons que deux enfants sculement ages de moins d’uu an. dou;:c 
malades de 21 a 30 ans, nn de 31 ans (syndrome de Lutemhachcr) et, enfin, un 
de 45 ans (arc aortique a droite ct isole). 

Pour etablir un diagnostic relativcment precis, nous avons effcctue les examens 
c bniques, r adiologiques et biologiques les plus complets, chaque malade restant 

Enfnnts Bleus dc I’Hdpifnl Broussnis (Clinique C.nrdiolopique do in Fneulte 
de Mcdccinc dc Paris: Pr. E. Donzclot et colla])ornteur.s: Drs A. Pitlion, 15. ]Ieim de Balsae A. M. 
f '^f, ^^fca'lo, jr. Durand. C. Jrctianu. Service de Chiruriiie: Pr d’Allaines et cWlaVor.n^ 

Drs Fouw'efS I5ripnnd. Service Central d'KlectrumdioIopic: 

a Foubert et Colkboratcur: Dr Antoine. Ont epalemcnl partieiju:* nu.v travaux du Centre- Drs 
De.ssertcniie, S. Collado, JIadera !c .AL Kolosy, Gucry k Passelecq), v<mr.. ,j;r. 

nrHin dc CO travail .100 cas ont encore ete e.xamines. Jx-s mollifications electro- 

conSuSrterS^^ ''' P^^ndes Iip„e> avee nos 

11 ^^93631. Ac(a mecLScandinoi}. VoLCXXXVL 
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entre nos mains an moins quatre jours. Dans 68 cas ou les moyens liabitapU 
nous paraissaient pas satisfaisants, nous avons pratique, en plus 53 fojg 
angiocardiograpMe. Nous avons eu, en outre, la possibilite de verifier 16 ciT' 
I’autopsie. illalgrd cela, dans 16 cas, la complexite des malformations et des'dis^- 
cordances entre les differents elements semeiologiques nous out impose de ue pas 
conclure. Dans les 298 cas restants, nos diagnostics semblent exacts; mais, nous 
n’ignorons pas que, dans toutes les cardiopatbies congenitales, la verification 
anatomique dement le diagnostic pose durant la vie dans line proportion d’au 
moins 10 %. 


Technique. 

Les tmcfe electrocardiographiques ont ete enregistres, en grande partie, a Taide 
de Tappareil a corde a une vitesse de 33 mm/sec., »rappareil a lampe (50 mm/sec.) 
et Tappareil a oscillograplie cathodique (35 mm/sec.) ayant ete utilises bieu plus 
rarement. Les differentes derivations n’ont pas ete enregistrees simuItanemenU 
mais successivement. 

Aucun malade n’a ete soumis a la digitalotherapie avant le prise des traces. 

Des unipolaires augmentees des membres ont ete enregistrees dans 96 % des 
cas, et, des derivations thoraciques multiples dans 30 % des cas. Les traces aiusi 
obtemis confirment les donnees acquises sur les derivations peripberiques simples. 

La boucle vectorielle a ete reconstruite dans tous les cas, et, nous pla 9 aiit sur le 
terrain vectographique, nous avons considere, dans les ondes rapides, la premiere 
deflexion comme etant Tonde Q, la deuxieme et la troisieme comme R et S, qu’elles 
soient positives ou negatives. 

Nous avons enregistre, a Faide de Foscillograpbe cathodique, uu certain 
nombre de boucles vectorielles — boucles electro- negatives — qui feront 1 objet 
d’un autre travail, 

Dans tous les traces, nous avons evalue, d'une part, Faxe moyen de QRS et, 
d^autre part, Faxe particulier de chacun de ses composants. 


Faits observes. 

Nous considerons successivement: 

1 ®) Faxe do QRS, . x j r rin m 

2 °) les rajiports particuliers entre Faxe de R, de S, du segment SJ. et de on , 

Fallongement de la duree de QRS, 

4 ^) les modifications de Fonde P, 

5^) les modifications de Fintervalle P — R, 

6 ®) les troubles du rythnie. 


L L’axe moyen de QRS. 

Le tableau I, presente suivant les differents secteurs du cercle vectoriel e 
cardiopathies, indique la position de Faxe de QRS. 


noyen do QRS par rapport aux SlJ^ cardiopathies congeniiahs 

(204 avco cyanoso, 50 sans oyanoso). 


^TDDE DBS TRACES i5lECTROCARDIOQRAPIIIQUES, 
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Fig. 1. 


Siir Ics 314 traces dc cardiopathies cyanogenes et non-cyanogenes, nous trouvons 

done: 

25 axes normaiix (-f 30'^ + 90®) 

15 axes devies a gauclic (+29® — 90®), et 

(202 ontre + 90® et 150 , 

T' X 1 entre +151° et — 150°, 

2^4 axes devies h droito _ 120 °, 

[ 8 entre — 119° et — 90°, 

CCS 8 derniers ayant un sens vcctoriel dextrog}Te; en outre, dans 2 d entre eux, 
la partie la plus ample dc la boucle est formee par S. 

11. Rapports entre I’axe de R, de S, dn sesnient SI et 1 onde T. 

Ayant dtudi6 separdment la situation de I’axe et I’aspect de E, S, ST ^ 
analysons inaintenant le rapport de chacun de ces dldments entre eux . ou p 
de clartd, cette dtude sera faite d’apres la nature de la cardiopathie. 

< Nous avons confirme Ics constatations de Kalz et Wacl.te), en ce qiii concerne le diphas.smec 
le voltage augmento dii icomplexe principal 


]5TUDE DES traces iLECTROCARDIOGRAPIITQTJES. 
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1°. Groupe avec cyanose: 264 cas. 

1) Dans ks 200 traces de tetralogies de Fallot dont 14 antopstees, on trouve. 

a) 2 cas avec axe inoyeu de QRS eutre + 60° et + 90°, axe de R ct de S se trouvant 

pn T)lace (Tetralorie de Fallot + Canal arteriel), ^ 

b) 41 caLayant un axe de R a droite et celui de S en place dont un avee T3 ncgatif, 

c) 157 cas avec axe de R et de S a droite, parmi eux: 

52 lie presentent aucune modification de SI et cle i, 

26 ont en plus nn T3 isoelectricpic, 

23 un T3 nesatif, 

45 avec STS et T3 negatifs (dont 2 blocs de branches) 


2 

1 

1 

2 

2 

1 

1 

1 


T2, T3 negatifs, 

STS negatif et T3 isoelectriquc, 

STS negatif, T2 isoelectrique et T3 negatif, 

STS, T2 et T3 negatifs, 

ST2, STS negatifs,' T2 isoelectrique et T3 negatif, 
ST2, STS, T2 et T3 negatifs, 

TI isoelectrique, et, enfin, 

T1 negatif. 


En somme, sur 200 traces de tetralogie de Fallot, nous avons trouve 105 cas 
avec axe de R et de S a droite accompagnds des modifications isolees ou associees 
de ST et de T. 

2) Dans les 2-5 trace’s de complexes d’Eisenmenger dont 7 aijani cu ttne angiocardio- 
graphie: 

1 fois Taxe de R et de S est normal, 

7 ? Taxe de R est a droite et celui de S en place, dont 2 avec Tl negatif, 

17 » Taxe de R et do S sont a droite; parmi ccs cas: 

7 sont sans alteration de ST ct do T (2 ont un axe niovcn de QRS eutre — 90° 
et— 119°), 

10 sont accompagnes de modifications de ST ct de T: 

1 avec T3 isoelectrique, 

S » STS, T3 negatifs, ct 
1 J ST2, STS, T2, T3 negatifs. 


3) Le groupe des 13 cas dc dextrocardics est plus complexe: 
a) Lcs^ trarxs dc 4 cas avec tnvcrswn des cavite’s (4 verifies a I’angiocardiographie) 
ont ete etudies apres inversion des fils. II existe: 


1 cas avec axe de R a gauche et celui de S u droite, 

^ ^'ches)^*^ ^ ^ (Idoc do bran- 

2 » avec a.xe de R et de S a droite dont 1 avec STS, T3 negatifs. 

moirt" ^ dextrocardics sans inversion des cavites dont 7 opacifides, out 


1 fois un^a^ de R^et de S en place pour une dextrocardie et Tl isoi^cctriquc (axe moy, 
» un axe de R et dc S ii droite (axe moycn entre + 150' of 145°), 
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S^Dextrocardi e avec inversion 
dcs cavitcs ct coiapliquee 


4 fois un axe de R et de S a gauche dont: 

2 avec T1 uegatif, 

1 » Tl, T2 negatifs, ^ , rn° Pt m 

1 » ST2, STS negatifs, T3 isoelectrique (axe moyen entre + bU et — w i, 

2 » un axe entre — 60° et — 80° et Tl negatif. 

A propos de ces 2 derniers cas d’ailleurs opacifies (dextrocardie sans inversion 
des cavdtes avec torsion legere du pedicule et arc aortique a gauche comp <pie 
d’une tetralogie de Fallot), nous pouvons suggerer les notions suivantes. ans e 
dextrocardias, I’axe normal se trouve entre + 90° et + 160°, tout axe se 
au-dessous de + 90° serait a gauche et celui au-dela de + 150° serait a roi e. , 
maintenant, pour etudier la place de I’axe de QRS, nous consultions e a eau 

Bayly ou de Herrmann & Wilson, nous constatons que, dans une ex ro 

les axes entre — 30° et — 90° sont comparables a ceux se trouvant entre 
et — 150° c’est-a-dire a droite, dans un coeur en position normale. Cette ques 
merite une attention particuliere. 
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4) Les {races des 2 atresies (ricusfidicnnes {1 opacifiee) 

inontrenfc: * 

I’axe clc B et de S a gauclie dont iiu avec T3 ncgatif. 

5) Dans les 2 cas de communication inier-auricuJairc 
avec decompensation cardiaque, les traces font ressortir: 

I’axe de B efc de S a droite avec STS, T3 negatifs (bloc de 

brauclie) dans nn cas, 

I’axe de B en place mais I’axe de S tres devie a droite a'vcc 

T3 negntir dans rautre. 

6) Les traces des 3 cas de ventrictdc unique (2 opacifies 
dont un pent-etre avec oreillette unique) luontrent; 

I’axe de B et de S a gauche dont un cas avec T3 iso- 

electriqne, 

7) Les 2 traces de transposition vasculairc (1 opacifiee) 
presentent: 

I’axc de B et de S a droite. 

5) Dans 1 cas de levocardie avec U'tralccjie de Fallot 
et canal artericl (opacifie): 

I’axe de B et de S etait a droite. 



Dcxtrocnrrtio sann inversion 
cavites et com pi iq nee 


9) Dans 1 cas de ironetts arteriosus chez im enfant age 
de 2 ans 

I’axc de B et do S est en place tandis qne T1 et T2 sont tres atujdes. 


10) Dans un cas dc trilogic de Fallot (communication inter-auriculairc, steiiose 
pulmonaire, hypertrophic clu ventriculc droit) avee endocardite auriculairc rcccntc 
el insujfisance tricuspidienne verifie a rnutopsic: 

I’axe de B et de S etait a droite, STS, T3 ctaient negatifs ct B tres amjdc sans etre elargi. 


11) Le trace d’un enfant de 11 ans Y- porteur d’unc interruption totalc dc Vaortc 
au-dessous de Vistlime avec gros canal artericl nourrissant Vaortc dcsccndantc sans 
aucune communication intcr-cavitairc, mais avee des cordages intra-auriculaires 
anormaux, hypertrophic ct alteration du cccur droit ct surtout gauche vdrifie u I’autop- 
sie, montrait: 

I’axe de E ct de S a gauche (axe nioycn — 80°) avec flutter regulier 3/J. 


12) En cc qui concerne les 13 cas de cardiopathies complexes, malgre I’angiocardio- 
graplue effectuee, chez 4 d’entr’eux, nous n’avoius pu j)Oscr un diagnostic nsscz 
precis. Lours traces montrent: 

laxe dc B h droite ct celni do S on place dans o p,,,, 

1 axe dc E et de S a droite dans n ’ i 

2 avec T3 inverse, ^ 

1 » STS, T3 negatifs, 

1 ’ ^ negatifs, 

laxe de E ct dc S i\ gauche avec STl, Tl negatifs dans 


2 cas. 
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11°. Groape sans cyanose: 50 cas. 

Nous trouvons: 

1) Sur les traces de 12 maladies de Roger: 

5 fois I’axe de R et de S en place dont un avec T3 negatif, 

5 » I’axe de R a droite et celui de S en place, 

^ negatifs et un avec ST2, ST3, 

2) Sur les traces des 15 cas de communication inter-auriculaire: 

3 fois I’axe de R et de S en place (tons opacifies, Tun d’cux, an cours d’une tadiycardie 
paroxystique durant trois lieures, a eu une deviation de I’axe QRS a droite 
(-f 110°) avec I’axe de R et de S a droite), 

2 » I’nxe de R en place et I’axe de S a droite (I’nn d’eux presente I’aspect typique 

d’un faux bloc de branches, syndrome de Wolff-Parkinson-White avec I’axe de 
R tres legerement ii gauche). 

3 1 ) I’axe de R a droite et I’axe de S en place dont nn avec T2, T3 tres amples, 

7 » I’axe de R et de B a droite dont: 

dr avec T3 negatif (1 opacifie), 

1 » ST3, T3 negatifs, 

2 » ST2, STS, T2 et T3 negatifs. 


5) Sur les traces de 5 cas de syndrome de Lutemhaclier: 

1 fois I’axe de R a droite et celui de S en place, 

4 » I’axe de R et de S ii droite, dont; 

1 avec STS, T3 negatifs, 

2 » STS, T2, T3 negatifs, et 

1 » ST2, STS, T2, T3 negatifs (un de ces derniers avec decompensation car- 

diaque ainsi que cyanose disparue rapidement apres la cure digi- 
tal! que). 


d) Sur les traces des 4 cas de comylexe d’Eisenmenger: 

3 fois I’axe de R a droite et celui de S en place dont: 

1 avec T2, T3 trfe amples. 

1 » I’axe de R et de S a droite. 


5) Sur les trace's de 4 cas de persistanc-e du canal arteriel (pur dont 3 opacifies). 

4 fois Taxe de R et de S en place, dans QTAnarPufp 

1 cas avec veine cave superieure double sans aucune autre anoma pp > 

STS et T3 etaient negatifs. 


6) Sur les traces ffun cas de stenose isthynique de I aorte, 

Taxe de R et de S a gauche avec STS, TS negatifs. 

7) Sur les traces d\in cas de stenose sus-sigmoidienne congemtale de laorte av 
hypertrophic des deux ventricides (verifie a Tautopsie): 

I’axe normal de R et de S avec elargissement leger de QRS et TS negatifs. 



Tableau No IL 

Cas ayani un allongemeni de durcc de QB8. 


STUDE DBS TRACES iLBCTROCARDIOGRAPniQUES. 
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Bloc de branche gauche Syndrome de W.P.w. 
(Ventrical e unique ) (Comm, interauric*) 

QRS : 0>*'13 Bloc de branchc Dr. 

(Coarctation de I’aorte) ^Tetralogie de Fallot) 


Lffl. 


jsflti 


M 


K 


iS/F- 


8) Sur les traces de VJiemicercle aortique situe d droite et sans aucune an re a 


malie: . 

I’axe de E en place et celui de S legerement a droite avec ST3, T3 isoe ectnques. 

9) Sur les traces des 3 cas de cardiopathie congemtale certaine avec attemte mit 
acquise (stenose et insuffisance mitrale): 

2 fois I’axe de E et de S en place dont un avec T1 negatif. 

1 » I’axe de E et de S a droite. 

10) Sur les traces de 2 cas de cceur tres volumineux et d’un cas de cwur radiology 
ment normal mars avec un souffle systolique intense: 
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i 'f SS t E i ra^ifte'ct ST3, T3 „c>Ws, , 

1 » I’axe de R et de S ii gaiiclie avec STS, T2, T3 negatifs. 


XIl®, Allongement de la duree de Q,RS. 

Ros constatations sent groxipees dans le tableau II. 

Parmi ixos 314 cardiopatlxies congenitales, nous avons trouvd 21 fois un allongc- 
nxent de duree de QRS a 0"12 et plus qui est considere par tons les auteurs, en par- 
ticidier Burch & Winsor, Wilson & Collaborateurs, comnie pathologiquo. 

A — snivant Vage: 

Sur ces 21 cas, nous avons remarque cet allongement de QBS; 

6 fois cliez des enfants au-dessous de 10 ans, 

11 » chez des sujets entre 10 et 20 ans, 

3 t> chez des sujets entre 20 et 30 ans, 

1 » chez un inalade age de 31 ans. 

B — scion la cardiopailne: 

Ces 21 cas se repartissent comme suit: 

7 fois sur 200 tetralogies de Fallot, 

3 i> » 17 communications inter-auriculaircs avec petite aortc, 

1 » » 5 syndromes de Lutembachcr, 

3 » » 3 ventricules uniques, 

2 » » 4 dextrocardies avec inversion des cavites faisant cllcs-inemcs partie des 

13 dextrocardies compliquees, 

1 » » 1 stenose de I’isthme de I’aortc, 

1 * » 1 communication directe entre les troncs arteriels aortiques et jxidmonaircs, 

et 

2 » » 13 cardiopathies complexes. 

€ — scion la duree de QES: 

Nos 21 cas ont ete observes: 

5 fois a 0"i2 
11 » )> 0"i.x — 0"l4 

5 » » 0"i5 — 0"ic 
1 » » 0"is 

1 » » 0"20. 


B — suivant le Ujpe: 

d. ce,„i dfQETdltoneniX ® 1- 
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Nous avons trouve dans nos 21 cas; 

15 fois 1 bloc de branches droit, 

4: » 1 » » )> gauche, 

1 » 1 alloDgement simple de QES h 0"i3 (communication diiecte entre aitere™! 

monaire et aorte) et P“'' 

1 •> 1 faux bloc de branches (syndrome de Wolff, Parkinson & IVhite (chez uu suiet 
de 21 ans et ayant une communication inter-auriculaire certaine. ^ 


Nos 15 cas de bloc de branches droit se divisent eux-memes en; 

1 cas d’hypertrophie ventriculaire gauche et bloc de branches droit (stenose de Tisthme 
aortique) et 

14 » d’h}q)ertrophie ventriculaire droite avec bloc de branches droit dont: 

7 tetralogies de Fallot, 

2 communications inter-auriculaires avec petite aorte, 

1 syndrome de Lntembacher, 

2 dextrocardies avec inversion des ca\dtes et compliquees, 

2 cas avec un axe de R a droite et un axe de S en place, soit un cas de commu- 
nication inter-auriculaire et un cas de malformation complexe avec cyanose, 
que nous croyons logique d’integrer a ce groupe d’hypertrophie ventriculaire 
droite avec bloc de branches droit. 

Nos 4 cas de bloc de branches gauche comprennent: 

3 cas d’axe de R a gauche (hypertrophie gauche) tous les 3 etant des ventricules uniques, 
1 » d’axe de R normal (cardiopatlue complexe avec cyanose). 

£! — etiidiant le sens de T -par rapport a celui de S: 

Nous constatons que, dans nos 21 cas avec allongement de la duree de QRS, 
le sens de T est, en general, oppose a celui de S, ainsi: 

19 fois T1 est en sens oppose a SI, 

17 » T2 est en sens oppose a S2, 

14 » T3 est en sens oppose a S3. 

F — qiia7ii au pronostic: 

6 de nos malades presentent une cardiopathie decompensee, 

15 paraissent supporter leur lesion. 

Nous ne pouvons tirer de ces faits aucune conclusion. 


Modifications de Tonde P. 

Nos constatations sont gronpees dans le tableau III. 

II ressort que 104 de nos malades presentent des anomalies de 1 onde P. 

1 cas avec allongement simple de la duree: 0 sec. 125 (arc aortique a P2 

95 » avec augmentation de I’amplitude de P2 entre 3 et / mm. Ce hau vo a^^ 
etait rarement isole, , , 

8 )> avec des anomalies de I’onde P sans que Tamplitude de celles-ci en 
derivation soit modifiee. 
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Tableau >’o III. 

Alteration de P dans 104 cas. 

Chiffres indiquant nniquonient le nombre d’nnomalics. 
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V . Modifications de I’intervaUe P-Q. 

La lecture du tableau IV. 

perniet de constater 20 fois un iutervalle P n /i ' 

il est considere comme pathologique Dans nos ^ ” P^^ir duquel 

« seo- 30. ^ ^ cas, cet intervalle n’a pas dep.4se 

TO P*' M 


Eu i'utre, darurcfJl conduction iutraventriculaire. 
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Tableau No ly. 


Iniervalle P^Q, 


j Affection 

Nombre 
de cas 
analyses 

Nombre 
de cas 
d’interv. 

P-Q 

alIong6 

Duree de 
I’intervnlle P — Q 

Axede QRS 

Troubles 
de con- 
duction 
intra-ven- 
triculaire 
associes 

Observ- 

ations 

0.21 sec. 
0.25 sec. 

0.2G sec. 
0.30 sec. 

droit 

gauche 

Fallot 

200 

12 

10 

2 

12 


2 


Eisemnengcr avec cya- 









nose 

25 

2 

9 


2 


1 


Eisonmengcr sans cya- 









nose 
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1 

1 


1 




C.I.A. communication 









intcrauriculaire .... 

17 

1 

1 


1 
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Lutembacher 

5 

1 1 
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1 




Dextrocardies avec in- 









version des cavites 









compliquecs 

4 
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Dextrocardies in- 









version des cavites 
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■ 1 


1 



malformations com- 









plexes avec cyanose 









non diagnostiquoes . 

13 

1 


1 

1 


1 
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VI®, Troubles du rythme. 

Le nombre de cas avec trouble du rythme est reduit. Par contre, la tachycardie 
est tres frequente. Sur nos 314 sujets, nous n’observons que 22 cas avec troubles 
du rythme: 

6 ar}’i;hmies sinusales sans valeur pathologique, et, 

16 cas (soit 4.5 %) se decomposant en: 

a) — -2 extrasystoles auriculaires 

1 tetralogies de Fallot, 

1 communication inter-auriculaire. 

b) — 8 extrasystoles ventriculaires observees dans 

2 tetralogies de Fallot, 

1 complexe d'Eisenmenger, ^ . x -f * \ 

3 communications inter-auriculaires (dont une avec bigeminisme transi oirej, 

1 persistance du canal arteriel, et 
1 cardiopathie complexe avec cyanose. 

c) — 2 flutters dans 

1 cas de syndrome de Lutembacher, et • j ;i I'nter- 

1 cas de stenose complete de Tisthme aortique avec anomalies des cordages 

auriculaires droits verifiee a Tautopsie. 
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TacSycardie paroxystiques ( Coma, intrauric.) j 


Fig. 5. 
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1 rytlime nodal chez une tetralogie de Fallot 

e) — 1 arret sinusal chez une tetralogie de Fallot 

f) — 1 crise de tacliycardie paroxystique durant 3 heures dans 

1 cas de communication inter-auriculaire rerifiee par I’angiocardiographie. (Fig. 6). 

g) — 1 dissociation auriculo-ventriculaire complete (Fig. 6), 
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Fig. 6. 


ce C.S =st unique, sue nos 3i4 crdiopsthics con,«.lcs, ii concerne«n.»f..i 
ag« de 8 ans, porteur d'"” 'JP^Xil^crsSion^ 

tr^rfies ics a"°'"“trde m 

(cndocardite foetale, etc.). 


Conclusions. 

De rensemble de ces faits se f d^ Centre, prfoen- 

'CuTavons coLtate seulement 15 

ourcentage est mimme, y E et de S montre Timportance d 

L’dtude des rapports particuliers de laxe de ® ^ ^ ^e I’axe dlectrique- 

analyse separde de chacune de ces ondes pour 1 etabbsseme 
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Oette analyse dStaiUfe rivHe dans certains cas qne la pins grande deflexion des 
ondes rapides est formee pax I’onde S. 

L’allongement de QKS est dans notre statistique conforme aux constatations 


des autres auteurs: 

les modifications de ST et de T sont frequentes, 

les troubles du rythme sont rares (5 %), et, 

la dissociation auriculo-ventriculaire tres rare. (1 cas sur 314.) 


Summary. 

The authors were studying the electrocardiograms in 314 cases of congenital 
heart diseases among which 264 cases with cyanosis and 50 cases without cyanosis. 
Among the 264 cases with cyanosis, 200 were tetralogy of Fallot. 

The diagnosis was investigated in 58 cases by angiocardiography and checked 
by autopsy in 16 cases. 

The acquired data on the limb leads were checked by the unipolar limb leads in 
96 % of the cases and by multiple precordial leads in 30 % of the cases. 

For each group and for each disease, the following observations will be checked: 

1. Q.E.S. axis; 

2. The special relations between the axis of R and of S, of the ST segment and 
of T; 

3. The lenghtening in the duration of QRS; 

4. Changes in the P wave; 

5. Changes in the PR interval; 

6. Disorders of the heart beat. 

Out of the 314 cases, it has been observed: 

25 normal axis; 

15 deviation to left; 

274 deviation to right. 


The changes of ST and T are frequent: in the group with cyanosis 54 % of th 
cases, and in the group without cyanosis 50 % have presented changes of ST an( 
whether isolated or connected in one or several deviations. 

In 6.6 % of the cases (21 cases among which 15 with cyanosis) a lengthening o 
tli6 duration of QRS to 0.12 sgc. and mors: 

15 right bundle branch block 
4 left )> » 

1 simple elongation of QRS (0.18 sec) 

1 false bundle brand block (Wolf, Paikinson, White syndrome), 

nital complete helrl^bltck.^ ^ ^ 

12 — 493631 . Aclamed.Scandinav. Fol. CA'ATF/. 
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Tliyinol and Dilntion Turbidity Tests, their liclation to tlic 
Gamma-Globnlin Content of the Scrnni and tlie Morpliology 

of tlie Liyer Pavcncliyiiia. 

B.v 

C. K. V. VAN DOMMELEN tind O. FRANCIvE.' 

(Submitted for publication April 10, 1010.) 


The thymol turbidity test introduced by Maclngan (1) jiroved to be n verj re- 
liable indicator of the degree of morphological alteration of the liver parenchyma 
in generalized liver damage (Franklin et ah, 1948), but as it depends on a distur- 
bance of the serum proteins it is not a specific test for liver function. A positive 
thymol turbidity may be found in many diseases, notably in rheumatoid artliritis, 
lymphogranuloma venereum, heart disease, clironic pulmonary diseases, acute 
infectious diseases, malignancy, and in some other conditions in which no .support- 
ing evidence of liver dysfunction is apparent (Stillcrman, 1948). 

A simple test providing similar information has been described by Dreyfuss 
(4), whose ftdilution turbidity test') is based on the fact that in most sera turbidity 
develops after the addition of distilled water. 

The mechanism of the dilution turbidity test has as yet not been comj)lotely 
elucidated. It is possible that just as in the thymol turbidity test the turbidity 
depends on the presence of lipids and abnormal lipid protein complexes migrating 
in the )?-globulin fraction during electrophoresis. Dreyfuss even suggests that the 
diluting effect of the distilled water contained in the thymol reagent is mainly 
responsible for the production of thymol turbidity. 

In this investigation both the thymol and the dilution turbidity tests have been 
performed in 388 sera in order to determine whether the tests give comparable 
results and whether discrepancies between them have any diagnostic significance. 

We also attempted to determine whether there is a relationship between the 
results of the turbidity tests of tlie thymol grouj) (?. c. tliymol turbidity test and 
dilution turbidity test) and increases in the y-globulin fraction of sera. The result.s 
of the dilution and thymol turbidity tests liavc also been compared with the rcsult.s 
^ WmO^stitration (0) carried out according to Ycrschure’s modification (G), the 

‘ Nebo-Hospital, lOG Schev. iv., The Hague, ]folland. 




TnyJIOL AKD dilution TDRBIDiry TESTS. 

moratory of tMa department higher values have been crip exceptionally observed 

“it mlny Es"es positive dilation turbidity tests u-eie frequently found and in 
this respect Dieyfuss’ observations ^ always 

cholecystitis, cholangitis, chronic passive congestion 

mococcal lobar pneumonia, broncliopneumoma, broncliiectasis lun„ absccs , 
roncWeni;, carcinoma, pulmonary metastasos. Bocck’s sarcoidosis, pulmormry 
tihercdosis, tuberculous pleurisy, empyema, Emter s disease, 
gonococcal arthritis, gonococcal s.alpingo-oophontis, syphilis, subacu e bacterml 
mdocarditis, bacillary dysentery, meningococcal meningitis, thrombophlebitis, 
osteomyeUtis, pyeUtis, clironic nephritis, hyperthyroidism, reticulosarcomatosis, 
multiple myeloma, Hodgkin’s disease, untreated pernicious anemia and toxic 

hemolytic anemia. . • i r 

In most patients from this series there was no reason to suspect impaired liver 

function, other liver function tests (wlien performed) had }delded normal results 
or the histological picture of the liver had been normal. 

The comparatively small number of cases does not allow conclusions about the 
incidence of positive dilution turbidity tests in the conditions mentioned. 

Generally the degree of turbidity in the thpnol turbidity test was much higher 
than in the dilution turbidity test. The liighest values found have been recorded 
in table I. 


Table 1. 

Highest vahics observed for the dilution (urbidiltj test and the corresponding thymol 
turbidity values in the same sera. 


Diagnosis 

1 DTT 

TTT 

Phlcsfmonous cellulitis 

Keticulosarcomatosis 

1 1G.7 

lo.l 

Um 
\ 13.0 

1^.4 

1 22.S 

lO.G 

O.O 

1-1.4 

21.1 

o 

3IuItipIo m^^eloma 

Subacuto bacterial endocarditis , . . 

Multiple m^'cloma 

Infectious hepatitis . . _ 

ll.c 

10.4 

10.0 

Lymphofrranuloma inguinale 

Thrombophlebitis migrnns 

12.G 

11 0 

Multiple myeloma, syphilis 

0 it 

13.S 

1 t A 

Toxic hepatitis 

0 J 

Boeck’s sarcoidosis 

' 0 i 

li.U 

111* 

Convalescent from menincococcal rnoiungitiq 

Tuberculous pleurivsy 

; 9-2 1 

0 n 

i*i.U 

15.1 

r* 

Uremia from nephrosclerosis 

j 

1 0 A 


Infectious hepatitis 

I 1 ' • u 

0 A 


Subacute bacterial endocarditis . . . . 

\ (1 il 


Rheumatoid arthritis , * ' 


7.0 

loxic hepatitis ’ * * * 

o.N 

Q . 

KnS 

Infectious hepatitis 

0.4 

0 < 

IG.O 

Subacuto yelloir atropliy of the liver .... : 

0.4 

Q 1 

Id*.. 

r» 

Convalescent from infectious hcnntiti.s 1 

Rheumatoid arthritis , i 

O.'l 

S.2 

oI.O 

1S.7 


S.o 1 

l'j.2 j 
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In the scatter diagram (fig. 1) each point represents one of the sera investiffated 
The thymol turbidity values are plotted against the dilution turbidity value?' 
The horizontal and vertical lines divide the area into 4 quadrants. All points in 
the left lover quadrant represent sera in vhich the thymol turbidity test as 
well as the dilution turbidity test gave normal readings (in 41 % of the total 



3rmai ajiutiuuL \ 

o-ht quadrant (5 % of the total). _ +1,vmol T) 

'Tie scatter diagram indicates a relations p ® , tetracioric coeffi- 

itation tnriidity values (= D) and ten tie 

lent of correlation* = O.oG can be calculated viile the entical rat.o 
, higlily significant. 


* Critilal 1 = r Vn; in this investigation the total number of sera permits all t value 

an 2 to be considered as significant. 
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- THs oorrektion nlso appareut in the nsunlly simnltnueous increases and 
decreases of tkc D- and I-valuos ivliencvcr both tests were performed at regu 

infprvnls during the course of illness in a patient. 

In 22 % of the sera the results of D- and T-tests did not agree. _ There was no 
relationsliip between tlxis and the natine of the pathological condition, age or sc.v 
of the patient, er}d}hroc}i;e sedimentation rate, total serum protein or y-globiiun 
content of the serum and the albumin/y-glohulin ratio; 21 % of our sera came 
from patients with diseases of the Hver or biliary tract and m these both tests 

agreed in 87 %. 

Particularly in uncompensated heart disease, diabetes mcllitus and in malignant 
disease Dreiduss observed discrepancies between the results of D- and T-tests; 
82 of our 388 sera came from such cases, but in only 10 of them the results of the 
D- and T-tests did not agree and therefore our conclusion might have been exactly 


the opposite. 

In 66 cases the pathological findings were compared with the results of the tur- 
bidity tests (Table II). 


Table 11. 

HislopatJiological aspect of the liver compared udlJi the results of dilution Inrhiditp test, 

thymol turbidity test and Gros titration. 


; 

Diagnosis 





a) Normal liver histology 

^Multiple myeloma 

0,0 

0,2 

O.o 

1,0 

1.0 

1 a 

t 

1 

! 

O.o 

O.o 

0 

0.1 

1 

i 

i 

} Multiple myeloma 

A 

j Bronchogenic carcinoma 

I 0.2 

i O.S 
i 1.0 

A 

j Diabetes mellitus 

0 

B 

u 

Cholecystitis 

7.8 

7 a 

Polyserositis 


Cerebral arterosclcrosis 

2.1 

5 



J) 

Gastric ulcer 

1 s 

i .0 
j 1 n 

! A 

1 A 

Cholecystitis 

a 

n 

n o 

* 

Bronchopneumonia 

0 c 

4,0 

0 a 

Vl.U 

1 n 

! 

Cerebral arteriosclerosis 

H a 

i\ 

i ,u 

t a 

A 

Bronchiectasis and pulmonary tuberculosi*? . . . 

Polyserositis 

0,v> 

3.8 

3.0 
n 1 

i.u 

0.‘.> 

A 

Carcinoma of the breast 

*i.U 

,l 1 


O.t 
n 1 


Bronchogenic carcinoma j 

•i, 1 
1.2 

O.o 

U.l 

n 

B 

Hodgkin’s disease ! 

o.U 

U.l 

B 

Gastric ulcer 

4. J 

O.I 

U.l 

B 

Pleural sarcoma 

O.U 
a A 

(Ai ; 
1 *7 A 

O.'.l 

B 

Embolus in the right carotid artery 

Bronchopmc carcinoma and pulmonarv tuberculosis 

Kheumatoid arthritis 

Pneumococcal lobar pneumonia 

Delayed convalescence from infectious hepatitis ... 

»>.U 

r).2 

i)A 

5.1 

5.1 

5,8 

I i/,0 : 

I ().i : 

I o.vS : 

' 0,0 I 

3.0 i 

1 0 J 1 

0.1 ! 

0..T 

0.1 1 

o.'j j 

1.0 i 

f\ 1 

A 

A 

B 

B 

A 

B 

B 

J-ubercuIous pleurisy \ 

Convalescent from sWum hepatitis'.'.'.' i 

0.2 

7 1 

10.fi j 

1 r, c. ‘ 

U.2 

O.i 

f\ m 

Kheumatoid arthritis.. j 



0.1 

B 

Uremia, bronchopneumonia ,. I 

O.o 

Q •> 

14.2 J 
(i.i 1 
18.7 ' 

O.ri 

B 

Convalescent from infectious liepat'i'tis . . i 

Multiple myeloma .... j 

O. J 

S.2 

0.2 

0.1 

B 1 

Subacute bacterial endocarditis 

8.7 

0 A 

21. !> 

0.1 

0.1 

B 

. .1 

P.O 

/.O 

B 1 
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Diagnosis 

LTT 

TTT 

Gros i 2‘opsy 1 
titration- i 

1 antopsv 

Nephrosclerosis and uremia . . r . » . . 


A o 

1.0 

- 1 

Erythrodermia 

• a.U 

io n 

4.S 

A 

31.ultiple myeloma 

• iU.U 

lo.O 

0.2 

A 

b) Abnormal liver histology 

• X^A 

21,1 

0.1 

A 

Subacute yellow atrophy of the liver 
(case 11 

Q n 

^(\ n 



(case 2) 

o.u 

A K 

lU.O 

00 A 

0.1 

A 




0.1 

A 

Infectious hepatitis 

(case 1) 

9 7 

^ o 



(case 2) 


0 

1.0 

B 

(case 3) 

A n 

u.-s 
1R n 

U.4 

A 1 

XS 

(case 4) 

5.2 

7.5 

8.0 

10. u 

7,8 

20.4 

16.8 

U.l 

n o 

13 

■n 

(case 5) 

0 1 

i5 

n 

(case 6) 

1.0 

x> 

B 

Portal cirrhosis 

6.5 

9.6 

8.S 

12.8 

0.1 

0.1 

B 

B 

Patty degeneration of the liver 


Obstructive jaundice, no damage to liver cells 

I (case 1) 

0,0 

2.0 

1.0 

A 

1 (case 2) 

i.o 

3.0 


B 

t (case 3) 

1.0 ! 

4.1 

0.1 

\ 

(case 4) 

2.4 ! 

2.1 

0.2 

B 

1 (case b) 

2.4 

4.S ■ 

0.1 

A. 

1 (case 6).. 

4.5 

' 2.6 


B 

! (case 7) 

6.2 

4.5 

0.3 

A 



Obstructive jaundice, inflammation of the portal triads, chol- 
angitis 

i fcnsft 

3.4 

' 1 

lO.o 

0.1 

B 

I /casA 

3.5 

8.0 

0.1 

B 

I ^C3RA 

3.5 

8.3 

1.0 

B 

\ (case 4) 

5.8 

5.7 

0.2 

B 

I Large metastases in the liver 

1.6 

3.6 

0.1 

A 


l.S 

l.G 

0.2 

A 


2.S 

3.7 

0.1 

A 


3.6 

3.6 

0.6 

A 


4.2 

4.2 

0.1 

A 

Heart failure, passive congestion of the liver 

1.9 

2.4 

1.0 

A 


2.6 

1.0 

0.3 

A 


3.2 

3.8 

1.0 

B 


3.S 

9.0 

0.1 

B 


3.8 

9.4 

0.1 

A 

Miliary tubercles in the liver 

6,4 

4.8 

1.0 

B 


7.6 

7.6 

1.0 

. 

^ i 


In sera from patients with normal liver histology the dilution turbidity test 
ranged up to 3.0 in 11 cases and between 3.1 and 12,4 in 22 cases. Tbe corresponding 
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figures for the thymol turbidity test were: up to 5.0 in 12 cases and bet 

"r 9 ‘cats'of"eTe'rali.ed damage to the liver cells dilution turbidityakes 
ranged between 3 0 and 8.8 and thymol turbidity values between 3.2 and 22 . 
r? cases of obstructive jaundice without evidence of generalized damage to In cr 
celll the dkition turbi^ values were up to 5.2 and thymol turbidity values 

ronapd between 2.0 and 4.8. i 

‘ The data shown in table II emphasize that abnormal dilution twbidvty and 
thymol turbidity values as such should not be regarded as evidence of generalized 
liver damage. On the other hand, normal dilution and thymol turbidity values tend 
to exclude diffuse hepatocellular damage. 


Thymol and Dilution Turbidity Te.st.s and the Ganima-Olobiilin 

Content of the Serum. 

In 373 sera the dilution turbidity and formolgel tests were performed at the 
same time. It must be remembered that a positive formolgel reaction (»Fgel -i-») 
indicates a marked increase in the y-globuUn content of the scrum (more than 
2.79 g %, the normal being about 1.95 g %). Accordingly, the formolgel test leaves 
an increase in the y-globiilin level between 1.9.5 and 2.79 g % uncovered. 

The results may be summarized as follows; DDT + (/'. c. more than 3.0) and 
Fgel + in 61 sera; DDT — and Fgel — in 159 sera; DDT — and Fgel in 13 .sera, 
and DDT + and Fgel — in 140 sera. Some degree of relationship is evident from 
these figures, the tetrachoric coefficient of correlation being 0.29 and the critical 
ratio 5.7, which is significant. 

The corresponding figures for the thymol turbidity test (391 sera) were; TTT ~ 
{i. e. more than 5.0) and Fgel + in 62 sera; TTT — ■ and Fgel — in 208 .sera; TTT ■ — 
and Fgel + in 16 sera; TTT + and Fgel — in 105 sera; the coefficient of correla- 
tion is 0.37 and the critic.il ratio 7.3, -which is significant although stat istically 
not more so than the correlation between the dilution turbidity and formolgel 
tests. 

A positive formolgel test indicates a disorder of the serum ])rotcins sufficiently 
marked in most cases to give also positive thymol and dilution turbidity tests. 
The probability of the thymol and dilution turbidity tests giving abnormal results 
increases ndth the increase in the y-globulin content of the scrum. Accordimdy, a 
y-globulin content exceeding 3.0 g y-as almost always observed in combina- 
tion with positive dilution and thymol turbidity tests (Table III). 

An exception is shown by 3 of the 5 patients with multiple myeloma who li.ad a 
considerable increase of the y-globulin content of the serum. In their sera the 
dilution turbidity and thymol turbidity tests gave very low values. Dreyfuss 
oiserved similar results in all his 4 pationfs suffering from multijde myeloma. It 
thm orc appears tUnt the tl.ymo] tarbi.lity ami dilation tnrhiditv toils „,„vl.o 
ot value m the diagnosis of patients snspeeted of multiple mvoloiim lieeaus'o of 
the increased yglobuliii eontent of their .sen,,,, and in distinguishing tireondi- 
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Table in. 


Dzkthon turhchUj and thymol turbidity values in sera containing more than 3 o »/ 

of y-glohulin. •' 


Diagnosis 

/'-glob, 
(g %) 

DTT 

TTT i 

Convalescent from infectious hepatitis 



lo.s i 

Infectious hepatitis 

O.IU 

Q 1 A 

/.4 

Convalescent from staphvlococcal sepsis 

O.IU 

3.25 

9.0 

Q A 

14.G 1 

Toxic hepatitis, bronchiectasis 

o.O 

Q 1 

12.0 

16.0 

15.2 

Convalescent from meningococcal meningitis ... 

3.50 

3.55 

3.55 

3.55 

3.70 

3.80 

3.80 

3.90 

3.90 

3.90 

0.4 

Subacute bacterial endocarditis T i 


Bronchiectasis, bronchopneumonia 

0.4 

10.4 

Tuberculous pleurisy, pulmonarv tuberculosis 

0.0 

6.2 

9.0 

lO.o 

7.5 
4.2 

5.8 

4.2 
10.4 

6.5 
13.G 

6.3 

9.4 

8.8 

5.8 
8.2 

8.8 

0.7 

Subacute bacterial endocarditis i 

iU.b 
n A 

Allergic ervthrodermia 

/.o 

Convalescent from serum hepatitis 

io.u 

20.4 

7/i 

Tuberculous pleurisy 

Pneumonia, toxic hemolytic anemia 

(.U 

Convalescent from streptococcal sepsis 

U.M 

4.2 

12.0 

Lymphogranuloma inguinale 

4.20 

Portal cirrhosis 

4.30 

8.8 

14.4 

5.4 

21.G 

14.C 

5.7 

18.7 

16.8 

Subacute bacterial endocarditis 

Convalescent from penumonia 

Boeck’s sarcoidosis 

Retlculosarcomatosis 

Obstructive jaundice, cholangitis 

Convalescent from infectious hepatitis 

Rbeum^itnid ^irtbritif? 

4.30 

4.30 

4.55 

4.70 

5.00 

5.00 

5.40 

yQf 0 ctious hepatitis t 

5.50 

ll.G 

91,2 

]\tultiple myeloma (case 1) 

5.70 

0.2 

‘*1.1 

l\Tiiltinlp. TTivftloTYiJi, 

7.10 

8.7 

21.9 

IVTnlf'.i'nlft TnvplnTTin. Tnasp 

8.90 

o.O 

0.0 

TirT\TP?nTTl fl. 41 * 

10.60 

0.0 

0.6 

Multiple myeloma (case 5) 

13.00 

14,G 

9.0 


tion from cliroiiic arthritis or chronic infectious processes which may occasional!} | 
give a clinical picture closely resembling multiple myeloma. 

• In table IV the results of electrophoresis of 8 sera, 5 of which showed a con- 
siderable increased y-globulin content, are compared with the results of thyniol 
and dilution turbidity tests. This series, however, is too small to justify con- 
clusions about the mechanism of the dilution turbidity test and its relation to t c 
y-globulin content of the serum. 

No relationship was observed between the results of thymol turbidity an i a 
tion turbidity tests and the total protein of the serum. Patients who ha a con 
siderable increase of the total serum protein but vdthout qualitative change in 
the serum protein pattern (e. g., due to marked dehydration as a result o spas 
pyloric stenosis) produced normal thymol and dilution turbidity .ya ues. n 
with a total protein content of less than 6.5 g % positive and negative t ‘ . 
dilution turbidity tests were almost equally distributed. When an increase o ^ 
total proteins was due to an increase of the y-globulins (as was the x 

chronic infections and during convalescence from hepatitis or acute i . 

and the patient did not suffer from multiple myeloma positive dilution an 
turbidity tests were frequently found. 
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Table IT. 


Jtesa, 0l eleclroplmc^is comparci mth dilution and thymol tnrUdily Icsio. 


Diagnosis 

Total 

serum 

protein 

(e %) 

Albumin 

(%) 

rt-Glob. ^-Glob. 
(%) (%) 


t 

DTT j 

TTT 

Hodgkin’s disease 


38 

12 13 

37 

4.2 

5.2 

Chronic lymphatic leukemia 

6.5 

37 

12 16 

35 

2.4 

4.0 

Subacute bacterial endocarditis 

8.3 

35 

6 14 

\ 

45 

9.0 

1 ! 

7.0 

Multiple myeloma (case 1) 

11.2 ' 

20 

3 8 

63 

i 

21.9 

Multiple myeloma (case 2) 

12.3 

IG 

5 6 

73 

0.0 

O.o 

Multiple myeloma (case 3) 

14.0 

16 


76 

O.o 

O.G 

Multiple mj’eloma (case 4) 

1 11.4 

34 

o 

T~i 

zo 

50 

0.2 

1.1 

Multiple myeloma (case 5) 

o.c 

64 

(« + = ) 25 

11 

2,0 

2.4 


In 120 of 324 sexa tlie Gros titxation (caxxied ont according to Verscliure’s modi- 
fication) and the dilution turbidity test, performed at the same time, yielded 
abnormal values but in 83 cases both tests were negative. The dilution test vas 
positive and the Gros titration normal (D+ , Gr — ) in 52 sera, but in the remaining 
69 sera D — was accompanied by Gr-f . The corresponding figures for the thjmiol 
turbidity test (= T) were: Gr-f and T-f in 101 sera; Gr — and T — in 107 sera; 
Gr — and T-f in 32 sera, and Gr-f and T — in 85 sera. 

Apparently there is a relationship between the results of the thymol and dilu- 
tion turbidity tests and of the Gros titration, the coefficients of correlation for 
dilution turbidity — Gros titration and thymol turbidity — Gros titration being 
0.26 and 0.35 respectively, with the corresponding critical ratios of 4.7 and 6.3. 
The albumin/y-globulin ratio on which the Gros titration depends (Vcrschure, 
1948) did not apparently influence the results of the thymol turbidity and dilution 
turbidity tests. A positive dilution or thymol test, however, indica^s that a dis- 
order of the serum protein pattern is sufficiently gross to produce abnormal values 
in the Gros titration in most cases, although the latter tost belongs to another groun 
of turbidity tests. ^ 


Coiniiieiits. 

Dreyfuss’ dilution turbidity test was found to be a simple reaction the results 
of which agreed with those of the thymol turbidity test in 87 % of tlie sera from 

test, the dilution turbidity test is not specific for damage of the liver cells, but it 
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may pro^ade an indicator of generalized damage of the liver pareachyma when 
other conditions likely to give positive values have been excluded. ’ 

^ If, on the other hand, negative thymol and dilution turbidity tests are found it 
is improbable that widespread damage of the liver cells is present. In the presence 
of cholangitis both tests may produce abnormal values which, however, tend to 
remain much lower than in most cases of hepatitis. 

In 22 % of all sera investigated the thymol and dilution turbidity values did 
not agree. Dreyfuss’ opinion that discrepancies between the results of both tests 
were frequent in diabetes mellitus, uncompensated heart disease and in malignant 
disease, could not be confirmed. 


The protein pattern in sera in which the y-globulin content exceeded 2.79 g % 
(as indicated by a positive formolgel test) was frequently changed to such an 
extent that the dilution and thymol turbidity values were also found to be ab- 
normal. 

High serum y-globulin levels were observed in connection with normal results 
of thymol and dilution turbidity tests only in multiple myeloma. 

The total protein content did not by itself influence the dilution and thymol 
turbidity values. 

The albumin/y-globulin ratio was not found to be important for the results of 
the thymol and dilution turbidity tests, but when these tests were positive the 
disorder of the serum proteins was often sufficiently marked to give abnormal 
values in the Gros titration (which depends on the albumin/y-globulin ratio). 


Summary. 

In 369 sera from 316 patients suffering from various diseases the thymol tur- 
bidity test and Dreyfuss’ dilution turbidity test were performed at the same 
time. Both tests gave results which agreed in 78 % of the whole series and in 
87 % of the sera obtained from patients wdth diseases of the liver or biliary tract. 
Just like the thymol turbidity test, the dilution turbidity test may occasionally 
become positive in many diseases not affecting the liver. 

The clinical use of the thymol and dilution turbidity tests can be stated bs 

follows: 

a) When there is jaundice: 

1. A normal value almost certainly excludes damage to liver cells. 

2. A very high value suggests a primary liver cell lesion. 

3. Cholangitis tends to produce increased values which, however, remain 
lower in most cases than the values usually found in generalized damage 
of liver cells, 

b) When the serum protein pattern (as indicated by any screemng test, 
a high sedimentation rate, or other tests showing a marked increase o 
y-globuhn level) is disordered, low values suggest multiple myeloma. 

c) When used as screening tests, normal values help to exclude genera ize ive 
damage and make chronic infections less likely, but they do not exc u e a 
serious disorder of the protein pattern such as occurs in multiple mye oma. 
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Intramuscular Administration of Heparin. 

By 

GUITNAR BAUER, M. D., HARRY BOSTROM, M. B., ERIK JORPES, M. D. and 

SIXTEN KALLNER, M. D. 

(Submitted for publication ilny 5, 1949.) 

’WHicn pure lieparin became available for the prevention and treatment of 
thrombosis, it seemed natural that it should be given directly into the blood- 
stream, 'where it exerts its action. An immediate and full effect was achieved 
by tliis administration. A technique for slow continuous infusion of dilute heparin 
was elaborated by i\Iurray and Best (1938), worlcing in Toronto, and with regular 
cliccks of the coagulation time it is still used in many places. It has many advan- 
tages and the dosage can be adjusted according to the requirements of the patient. 
Since the individual resjionse to heparin varies under different conditions, this 
technique seemed to be superior to any other. 

For several reasons, however, this method was not followed by Crafoord and 
Jorpes (1941) when lieparinization was started in Sweden on a larger scale. The 
supervision of continuous intravenous infusions and repeated blood examinations 
make such a technique too laborious as soon as a larger number of patients are 
heparinized. In smaller hospitals it is almost impossible to carry it out. The move- 
ment of the patient is also restricted. It became necessary to find another tech- 
nique which could be used under unfavourable conditions and if possible by the 
private doctor. It was therefore decided to give heparin in repeated intravenous 
injections, c. g. 4 times daily. The results were encouraging and this method has 
since been generally used in Scandinavia. The statistics regarding the cUnica 
use of heparin originating from the Scandinavian countries during the last few 
years (see Jorpes, 1946) are based on this method. ^ ^ 

Other suggestions have been put forward, e. g. by Loewe and Hirsch (1940 
who mix heparin powder with a specific medium (Pitldn’s Menstruum) and deposi 
it subcutaneously. Our experience of this method "was not favourable and we o 
not therefore intend to discuss its merits. 

Following the suggestion of Dr. Neuhof of the Mount Sinai Hospitab New Yor % 
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.e decided sene tiee ago to study f 

" t soluL'was 3 tolerated if injected deeply into the gluteal muscles. 


Experiluciital. 

The effect of the intramuscular injection of heparin on the 

Our first object was to study tbe difference in tbe anticoagulant effect on tlie 
bkod when various doses of heparin were given intravenously or intramuscular y. 

95 mg of Heparin. 


Time of 
coagulatioa 
Minutes 



The following doses were selected: 25, 50, 75, 100, 150 and 200 ing of waterfree 
sodium heparinate with 100 provisional international heparin units per mg. These 
doses were given to 5 adults of about 70 kg body weight, patients in good general 
condition without ani^ disease which might influence tlic results. The doses were 
given without correction for body weight, because differences in weight are les.s 
important than the individual differences in the intensit}' of the response to 
heparin. 

For the determination of the coagulation time two different methods with a 
normal coagulation time of 5 minutes (Iledenius, 1937) and 15 minutes (Bcrg- 
qiist, 1946) were used. The former requires venous blood in glass tubes with a 
glf>ss bead, the latter a few drops of capillary blood on a watch glass kept' 
moving in a closed chamber with constant temperature and liuniidity. We modi- 
fied Bergqvist’s technique by treating the watch glasses with silicones (.Taques 
et ah, 1946) and so obtained a sensitive method with the normal clotting time 
at about 15 minutes against Bergqvist’s 6.5 minutes without silicones. 

Ihe results are shown in Figs. 1-6 in. which each curve represents the response 
ot tUe indmdual most representative of his group. 
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Time Of 50 ma of 

coagulatloa 

Minutes 



Heparin. 


Time of 75 ma oF He p_ariii 

coagulation. 

Minutes 



With 26 mg of heparin given 

eagulation time during the next two hours, but intramusouln 

as no effect. rr r. i ofino- fnr 3 hours even after intra- 

Afler 50 mg of heparin there is an effect lasting f 

luteal injection. vomnint, raised for about 4 hovrs, 

After 75 mg of heparin the coagulation time leinai 

lespeotive of the mode of administration, the eurve being mueh 
ravenous injection. 




Hours after Injection 

K.?, 5. 



Url .. 


;U! < 


ff' i i for hours, irro.^pcctive of liio 


{ f.' ■, t. f. -t r.'.n i'” :or ti liniir.'^ art<T intnivcnoiis inic(;tioii and 

u ' . . . . . 

rxti.-r O.tT'.ttlitS'-'.'Sil'iT US|(‘Ct!>iIl. 

\t -.rjvrji ititniiiiti'-i'uliriy i}i>’ for U ~ 10 lioiir.>-. 

i ' i' :•! i',sif a with in<’roa>jint; do, f)r liopuriu givoti 

• ,Mi:> ?<••,!!<■ S' ,-!iti;vn in I'iy. 7. w|i».T>* tin- mean eoajmlatioii times 
n t-r f f. <• ;' V.T f.Vt-o-. t'..f.CVX',Vt7. 
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Time of 
coagulation. 
Minutes 


200mq of Heparin. 



Fig. 6. 


Time of 
coagulation. 


InirQvenous administration 
of Heparin, 




Fig. 7, 



intramuscular administration of heparin. 
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,0, « persons in eacK t t 

I - *0 t.e snrau nnnr.or of 

”1: ife^^derfeom ^Tgraplrs after intr.glute.1 administration the » 
ffAPt of lieTiarm is only slightly prolonged. This advantage is, however, > 


Inbramuscular admin istration 
Time of of Heparin. 

coagulation. ~ 



Intravenous administration gives a much more marked initial rise of the coagu- 
lation time. It is therefore possible that intramuscular injections ivould give a 
weaker effect in thrombosis. Our experience confirmed tliis. 


Intramuscular Heparin Therapy in Thrombosis. 


Having established the facts about the effect of intraghiteal injections of heparin 
in normal persons our next object was to study the effect on patients suffering from 
acute venous thrombosis. At the Medical Clinic of the Caroline Hospital a. Voup 
oi 25 patients and another group of 16 patients at the Mariestad Hospital were 

investigated It was decided to use doses of 150 mg of heparin, given intraglutcallv, 
o times daily. ^ ‘ ^ 


Manested Hospital it was possible to compare the results in 10 patients 

Writ or ther '« V venous 

fa Me I ™ ‘'''= 2 e™,ps are seen 
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Tnlde I. 

Comjiarison of methods of administration of heparin. 

Intravenous 
heparin 
(Control cases) 

Xumber of case? 

. ^ 3ol 

Average amount of heparin used in each case l^gQQ mg 

Average duration of hospital care after beginning of heparinization 6 days 
Recurrence of the thrombotic process after reduction or cessation 
of heparinization 

(2.S per cent.) 

Fatal pulmonary embolism 3 

(0.8 per cent.) 


Intramuscular 

heparin 

16 

2,300 mg 

8 daj’s 


7 

(44 per cent.) 
1 

(6 per cent,) 


Experience gained from a considerable number of cases of acute thrombosis 
studied b}' one of us (G. B.) and treated wth intermittent iniravenom hfark, 
has brought out some principles which govern the clinical course of such cases. 
These observations are given below together vdth comments on the differences 
observed in the patients who received intramuscular injections. 

The temperature curve has, as a rule, a characteristic shape. There is nearly 
always a considerable rise in temperature on the day after the beginning of treat- 
ment and on the next day the temperature may be even higher. During the 2—3 
following days the curve in most cases falls rapidly returning to normal on the 
4th or 5th day. 

The pulse is usually more rapid than would correspond to the temperature curve 
on the first day and when treatment is started, but afterwards soon falls and 
returns to normal 1 — 2 days before the temperature curve. 

The localized symptoms of thrombosis in the leg also react in a characteristic 
way. Spontaneous pain completely disappears on the day after the beginning of 
treatment. Oedema also generally subsides rapidly. As a rule it is no longer apparent 
after 3 days. Tenderness on palpation of the deep venous trunks is somewhat 
slower to disappear but usually after 4 to 5 days no trace of it is left. 

These facts, the characteristic temperature and pulse curves and the regression 
of the local s 3 ’'mptoms, are very important when the time for the cessation 0 
treatment must be decided. Experience has shown that on the day when hot 
curves are normal and all palpation tenderness has disappeared the acute stage 
of the thrombotic process may be considered as finished. If the patient is 
to walk with the leg bandage from then on and is given only one injection 0 
heparin in the evening, the results are almost uniformly good. He may ^ ^ 
charged completely recovered 1 — 2 days later. Nine out of 10 patients reac 

this way. , 

In some of the cases treated intramuscularly the chmeal reactions weie not so 
cuL The temperature curve was much slower to return to normal. In ou 
16 cases it was found necessary to allow the patient to get up when he was s 1 
slightly febrile. Only 9 patiens had normal temperatures on discharge r 

hospital. The pulse rate was normal and usually followed the temperature ciu^ 

closely. The local symptoms subsided more slowdy than in the intravenous ca^e 
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4.1 -Popf Pint in several instances patients found 
t suS cUy felt pain when their deep veins were 

‘’“Kfaets made assessment of the stage of healing of the «otio jocess 

more difficult than in intravenously treated cases. In inany ^ 3Sout iatis- 

to stop treatment vitli heparin and allow the patient to ge p 

factory evidence that the pathological process was terminated. 

This mav explain that many re-activations or rer.urrcnces occurred in the intia 
musclTy treated group. As'shown in Table I there were 7 such cases (44 per 
cent.), while in the larger control group only 10 recurrences (2.S per cent.) verc 

seen. 

Fatal Pulmonary Embolism during Intramuscular Heparin Treatment. 

The same difficulties in judging the regression of the thrombotic process in- 
directly contributed to the death in 1 case in the intramuscularly treated group. 
The patient died suddenly from pulmonary embobsm while under heparin treat- 
ment which had been continued for 15 days, with doses considered large enough 
to control the vague clinical symptoms. They were, however, evidently too small. 

A woman of 68 had previously been in good health. 

For 5 days before admission the patient stayed in bed with a slight upper respiratory 
tract infection. On the third day she had a pain in the left calf which gradually became 
worse during the next 2 days, and the leg began to swell. Thrombosis was suspected 
and the patient was taken to the Mariestad iTospital. 

On admi.ssion (^larch 25, 1918) the temperature was 37.8° C. There was moderate 
oedema of the left lower leg and marked tenderness on palpation of the middle and 
lower third of the calf, but no tenderness in the pojditeal region. The upper part of the 
leg was normal. A diagnosis of recent deep thrombosis, involving the lower leg only, 
was made. Intramuscular he])arin therapy was at once started, with doses of 150 mg 
3 times daily. 

During the following few days the temperature never rose above 38° C., but did not 
settle. The swelling and tenderness, however, gradually subsided and on itlarch .30th it 
was considered safe to allow her to get up. Slie remained in the hospital for another 
2 days while the temperature was still slightly raised, but because there were no longer 
any symptoms arising from the leg she was discharged. 

The patient returned after 5 days, stating that on the evening of her discharge there 
was stiffness and pain in the left calf. She tried to remain out of bed, but because her 
temperature rose she took to her bed after a few davs. Her condition deteriorated and .she 
was re-admitted to hospital on April Gth. 

She then had a temperature of 38.7° C. The whole lower leg and the loirer half of the 
thigh were like the nohite lego seen in frcgnancij and there was marked tenderness in the 
popliteal region and oyer the lower part of the femoral vein. The thrombotic process had 
e\idently spread to the poplite.al and lower femoral veins. ^ 

re-comincnced with the same doses. The iiroare.ss 
:■> I.cr first sl»y i„ 
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Durin 
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swelling which disappeared for a day onlv to return on the next c . 
patient complained of tenderness over the'large veinous trunkrbut on Sr t 
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Fig. 10. 


During the night between April 20th and 21st she was found dead in 
Post mortem examination showed an embolus in the pulmonary artery, a ou 
long and 1 cm thick. The left popliteal vein and the larger calf veins were 
filled with adherent thrombi. The embolus evidently had its origin in the e emor 

Comment From the temperature curve (Fig. 9) it appears that the toon, 
botic process never ceased. For the sake of comparison the course of an or i j 
early deep venous thrombosis treated with heparin intravenously is shown 
Fig. 10. The course of this case was typical, the temperature returned 
within a few days. The two figures clearly demonstrate the difference in t e e 
of intramuscular and intravenous heparin treatment. ^ > i * 

Gluteal hematoma was observed in the series from Mariestad Hospi a i 
cases, but in only one was it large enough to cause serious inconvenience 
patient. No other complications were observed. In 4 of 25 cases from the ato 
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INTRAMUSCULAR ADMINISTRATION OF IIKPAUIN. 

Hospital large iatraglutcal liemotomata were observed, usually already on tl.e 

^“riemode of admimslratio,, did not cause any difficulties ‘J'® '“'8“ 

and larger needles necessary caused slightly more pain an some pa i ^ 

lined of pain caused by the intrainusoular injection. For tins reason, students 
S nurses employed in iUe administration of heparin stated that they preferred 
intravenous injections to intranuiscular administration. 


Conclusions. 

The clinical course in cases of acute thrombosis indicates^ that intramuscular 
heparin therapy, with the dose employed in this study 150 mg three times a 
day — does not have the same immediate and satisfactory influence upon the 
thrombotic process as if the same dose is given in intermittent intravenous injec- 
tions. 

Since studies of the clotting time show that the main difference is duo to the 
fact that after intravenous injection the coagulation time is raised to a much higher 
level for 1—2 hours than after intragluteal injection, it is likely that these peaks 
in the curve account for the better clinical results. It seems probable that the 
marked physico-chemical effect of the high concentration of heparin in the 
blood upon the loose, newly formed clots may be the factor which influences the 
clinical course so favourably. 

Even if intramuscular administration of heparin is easier than intravenous 
application, the advantage is not so pronounced and is probably offset by the 
fact that intragluteal administration is slightly more ])ainful and may cause large 
local hematomata (in 7 of our ^1 case.s) and requires larger total amounts of 
heparin for each patient. 

For these reasons intrainuscular heparinization was discontinued at the .Marie- 
stad Hospital after a trial of 2 months. 

In our opinion, heparin should be given by intermittent intravenous injections. 
Since the treatment of thrombosis aims to achieve the optimum effect at the 
earliest possible moment, intravenous treatment must be preferred. Intermittent 
injections, preferably four times a day, probably constitute the best method since 
the highest peaks in the clotting time curve are obtained by it. Considerable 
experience shows that the fall of the curve towards normal levels at t he end of the 
intervals between injections does not matter. For this reason it is not- necessarv 
to follow the coagulation time. Though the intramuscular route cannot, conniete 
vith the intravenous administration of heparin, it. nevertheless remains a method 
lor the treatment of thrombosis when intravenous injections are impracticable 


Roforonoos. 

trnlooK), 0.. Ada Cliir. Scaiid., .V2. 1939. - Crafoord, C. 
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HypcrteiisiYC Eiiceplialopatliy Associated >vitli 
Ilypoclilorcinia. 

By 

TAGE HILDEN.* 

(Submitted for publication April 20, 11)49.) 


During the last year 5 cases which were characterized hy acute cerebral dis- 
turbances, hypertension and a transient fall in plasma chlorides and increases in 
blood urea have been observed at this department. As I could not find any similar 
cases in the literature the following observations are presented and they are sum- 
marized in Table I. 

All the cases had hypertension and acute transient cerebral disturbances, and 
therefore it seems reasonable to classify them as acute hypertensive encejibalo- 
pathy. In this syndrome, however, hypochlorcmia has not been seen, as far as 
could be ascertained, except in a case reported in the monograph by Iver.s(*n, 
Bjering and Bing (1); in this case the ]ilasma chlorides were 215 ing%. Nor liave 
I been able to find any transient increase in blood \irca mentioned in cases of 
h 3 'pertensive enceplialopathv, this being consonant with the old nomenelatun', 
pseudourcraia, which indicate the absence of azotemia. 

Low plasma chlorides and increased blood nrea values are well known in cases 
of chronic glomerulonephritis at the stage where patients loose their salt’ in the 
urine. This diagnosis must therefore be considered in our cases. The lahoratorv 
findings and the course of the illness, however, did not resomhle those in chronic 
glomerulonephritis and the clcctrolj’te disturbances seen in cases of chronic glo- 
merulonephritis are of a more protracted character and do not remit sj)ontune- 
ously nor are they necessarily connected with acute encejihalopathy. Two of the 
cases must, however, be diagnosed as chronic pycloncjihritis (cases Z and *1). 

As vomiting is a feature of acute hypertensive cncophalopathv the possibility 
had to be considered that the hypochlorcmia found here was duo to vomiting. 
There can be no doubt that to some extent tin's did linppon. For the following 
reasonsjmwever, I do not think that, the hypochloremia emdd be accounted for 

‘ Hovedvej Gl, Glostnjp, Deiimiirk. 
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Tflljlc 


1 Xo. 

t 

i 

1 

Sex 

Age 

History 

i 

■niuiy 

' oraitmg j 

1 

F 

75 

:\Uld diabetes for G niontiis. Sudden blindness, admitted to ophthaU 
mic department, transferred to medical department. 

Ko i 

• t 


F 

72 

Hypertension for scvernl years, 10 da vs before admission com- i 
plained of dizziness. " | 

1 

Ko 

i 3 

( 

F 

1 G1 

10 years ago acute pyelonephritis. 5 days before admission in- 
creasing headaches and dizziness. 


i -I ^ 

i 

F 

3 \) 

24 years ago acute nephritis. For the last years headaches; recently 
nausea and l)iurring of vision. 

(+) 

5 

i 

F 

43 

Cardiac sy^mj)toms for the last years. 1 day before admission severe 
headaches and d^o^Vsiness. 

(+) 


Xo. 

Ophtlinl- 
mnscopy 
Keith & 

Plasma chlorides in 
mg per 100 ml 

Plasma GO* 

in vol % 

Blood urea in rag ' 
per 100 ml i 


Wngener 

1 

On admission Later on 

On admission' 

Later on | 

jOn admirsionj 

Later on | 

\ 

1 

1 ’ 

III 

1 

230 

340 

, j 

GO 

' j 

70 1 

1G3 

19 

1 ' 

2 

ir 

310 

345 

; 64 

74 ' 

84 

32 

3 ! 

II 

i 305 

385 

! 

70 

56 

3G 

4 

( 

II 

310 

3G0 

! 52 

1 , i 

8G 

42 

27 

i 5 ; 

! 

III 

1 300 

(320) 

1 G2 

G7 

i 

; 46 ! 

21 


exclusively by vomiting: (1) some of the patients vomited little or not at all, (2) 
hypochloremia due to vomiting is usually connected with alkalosis, but m our 
patients the plasma COo values were normal with a tendency to increase as le 
plasma chlorides reached normal levels. Only in one case (No. 3) did t ® P ® 
CO 2 values decrease and this was the only patient who vomited repeatedly. 

The plasma sodium was not estimated, but from the normal values lor t e 
ma CO 2 it seems reasonable to presume that a decrease of the plasma sodium 0 
place simultaneously with the decrease in the plasma chloride. We must 
therefore that an increased excretion of sodium chloride occurred, pro 
through the kidneys. 
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hypertensive ENCEPIIALOPATny 


associated with hypociiloremia. 


I. 

1 

1 


! i 

Blood pressure 

i 

Urine j 

1 

1 

On admission 

On admission Later on j Protein j 

— 1 r 

^Ucroscopy ! 

i 


1 

Blind ' 

290/100 

Drowsy; not paralysed. ■ 


Only complaint; dizziness. . 

240/130 

Drowsy, not paralysed. ’ 

190/130 

Only complaint: headaches. j 

240/180 

Almost unconscious, but very i 

250/1 30 


restless. Transitory IcH liemi- 
plcgift. 


175/100 

.L. 

1 

normal 

lGO/100 

absent 

j normal 

140/80 

(f) 

. many white blood cells 

175/100 

i ^ 

: many wliitc blood cells 

lSO/90 

-r 

' normal 


1 


Treatment 

Diagnosis 

1 ; 

Course of illness 

Saline, subcutaneously 1 

Diabetes mcliitus. 
Malignant hypertension 

Some improvement of the mental state; Inter 
on cerebral hemorrhage with hemiplegia. 
Death after 4 montlis; autopsy refused. 

Symptomatic 

Essential hypertension 

f 

j Disclinrgcd without complaints. 

Saline, subcutaneously 

Chronic pyelonephritis 

1 ^ 

’ Discluirges witli only minor complaints. 

(Streptomycin for uri- 
nary infection) 

Chronic pyelonephritis 

1 Diseharged with sliirht headaches. 

i 

Saline, subcutaneously. 
(Later on thyroidectomy) 

i 

Essential hypertension 

1 Hyperthyroidism. 

1 One day after admission the patient was 
transferred to psychiatric ward; relumed 2 
j days later. J^atcr on hyperthyroidism was 

1 discovered. After thyroidectomy discharged 
! with si i gilt cardiac complaints. 


The transient increase of tlie blood urea inaj- be explained as a consequence 
of the decrease in the plasma chlorides althovigb definite evidence for this is 
lacking. 

Tile object of this report is to draw attention to the alterations in the plasma 
•chlorides and blood urea values. These should be investigated in all cases of acute 
encephalopathy. The relationship between electrolyte disturbances and cerebral 
symptoms have got a new actuality from the now very widely used treat nient of 
hypertension by a saltpoor diet. With sodium chloride restriction, however, the 
result may be marked hypociiloremia and an increaso of the blood urea, and cere- 
i)riu sympioni.s or even death may follow (2, 3), 
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In this series 3 cases were treated witli parenteral saline and I belive that this 
improved their eondition. This treatment is therefore suggested for hypertensive 
encephalopathy with hypochloremia. 


Summary* 

Five cases ol acute hypertensive encephalopathy with a transient decrease in 
plasma chlorides and an increase in blood urea are reported. 

Three cases im])roved with parenteral administration of saline. 
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Tlie Course and Prognosis of Hodgkin’s Disease. 

By 

AA.GE VIDEBiBK.^ 

(Submitted for publication May IS, 1949.) 


Since the introduction of X-ray therapy the treatment of Hodgldn’s disease 
has become established because granulomatous tissue proved to^ be extremely 
radio-sensitive, but though X-radiation often produced marked immediate im- 
provement of the condition, it remained doubtful, 'whether it really did delaj 
death and improve the prognosis. Prognostic studies have shown that there is no 
doubt about the symptomatic as well as prognostic importance of X-ray therapy 
as shown by the reviews by inter alia Leucutia (1934) and Gilbert (1939). The 
increase in the average duration of the disease is no doubt partly due to improved 
technique and partly to more careful observation of the patients, involving 
treatment at a time more favourable during, the disease, while no new therapeutic 
measures have been adopted. 

At present drugs are being introduced which, administered in one way or an- 
other, may have a more or less universal effect closely resembling to or identical 
with the effect of X-rays. It is therefore useful to consider what can be achieved 
by the therapeutic measures currently available, so that one is not struck with 
too much amazement at the effect of new chemotherapeutic agents like nitrogen 
mustard on the granulomatous tissue. The results of a therapy which has been 
thoroughly tested and which required a long time to be developed to its present 
level should not be forgotten, though its efficaey leaves much to be desired. 


Material. 

Diu-mg the period 1930—45 a total of 172 patients, 90 males and 82 females 
v-ith Hodgkin’s disease have been treated at the Eadium Centre in Copenliagen! 
T e predominance of males is not as striking as in other series (e. g. Goldman, 
.1, Slaughter & Graver, 1.6 ; 1; Minot & Isaacs, l.S : 1). Only 3 of the pa- 
aei^™ children, and the fact that all were boys is probably not due to chance. 
^ Rigsbospilalet, Copenhagen (Denmark). 
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Slaughter & Graver (1942) among others, reported a marked predomm.o. f 
Joys (12; 3). According to information kindly supplied by the National Healtl 
Service of Denmark 44 persons below the age of 15 years died of Hodgkin’s disn^P 
during the period 1935 — 47; of these 33 were hoys and only 11 girls 


Diagnosis. 

The diagnosis was confirmed in all cases by histological examination. Douhtfiil 
cases have been excluded. Autopsy was performed in 46 cases (32 per cent of all 
deaths). On the basis of this series which was followed up until the end of 1948 
the prognosis was studied in a series of patients who were exclusively treated 
by X-ray therapy which was carried out on uniform lines. The shortest observa- 
tional period was 3 years, but most of the patients were followed up much longer, 
up to 13 years. During the course of the disease most patients Avere controlled at 
the Out Patient Department of the Radium Centre. 

Age Distribution. 

This is shown in Pig. 1. It agrees with that recorded by other ivorkers hut the 
curve differs considerably from the one usually considered to represent malignant 
growths which describes an evenly ascending line and a steeper descending line. 
This course has been explained in the way that sevmral indivdduals of the older age 
groups die from intercurrent diseases before they develop cancer. Hodgkin’s disease, 
on the other hand, usually occurs at a time of life when this phenomenon plays 
no considerable part, and the age distribution of the disease is practically a mirror 
image of the cmwes for caneer in the older age groups. The disease inay, however, 
occur at any age. The average age at the time of the first symptom is 34 in males 
and 33 in females, in our series. 



Kg. 1. Age distribution among 90 males and S2 females with Hodgkin s diseas 
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Causes of Death and Co-existent Diseases. 

At the time when this study was concluded only 29 of the 172 patients were 
alive. On the basis of the Danish statistics of the causes of death, it can be 
ciliated that among 172 persons chosen at random, with the same age and sex 
distribution as the 172 patients with Hodgkin’s disease, about 2 per cent (or about 
4 patients) shoidd have died duiing the course of S'/o years (the average duration 
of the disease), when all causes of death are considered. Actually only 5 patients 
died from other diseases, ?. e. 3 from tuberculosis, 1 in liepatargy and 1 from heart 
disease. Particularly interesting was a man of 55, who had an operation for squam- 
ous cell carcinoma of the penis 1 year before the diagnosis of Hodgkin s disease, 
but a man of 23, had an intestinal neui-ocytoma, and a man of 39, an oesophageal 
fibromyoma. Two patients also suffered from diabetes mellitiis. 


Tre.atnient. 

Treatment was modified in the indimdual cases, but the main principles were 
the same. Before the treatment a biopsy was made if at all possible. The treat- 
ment of the first foci was started as soon as possible with daily doses of usually 
100 — 200 r (up to a total of 500 — 1500 r, depending on the effect, region and 
tolerance), Ys mm Cu., focal-sldn distance 40 — 60 cm. The patients were usually 
seen at 3 — 6 months’ intervals, and the appearance of new foci or recurrences were 
controlled by thorough clinical examinations. X-rays of the skeleton and medias- 
tinum, and blood examinations. Prophylactic treatment of exposed regions was 
not used. l^Tien there was fever or when the general condition was poor, the treat- 
ment was stopped or continued with particular care. In generalized cases univer- 
sal radiation vdth 5 r at a time was sometimes tried, often with some success, but 
as a rule the effect on such patients was doubtful. When the general condition was 
poor, the temperature of a septic type, or when there was severe anemia, the 
treatment was often supplemented with blood transfusions. 

Although the results of tliis individualized treatment with frequent search for 
new foci leave much to be desired, some success has no doubt been obtained. The 
results are similar to those reported by other workers (Table 1). 


Table 1. 

ResuKs obtained by various authors in the treatment of Hodghhds disease. 


A u t Ii 0 r s 

Dejardins & Ford (1926) 
Holfelder & Hummel (1932) 
Graver (1934) . . 

Pendergras (1934) 

Gilbert (1939) . 

Average duration 
of the disease 

• « 3 yrs. 5 months 

5-3'car sur- 
vival 

10 % 

18 % 

17 % 

10 % 

Number of 
patients 

135 

52 

125 

Slaughter & Graver (1942) 
Jackson & Parker (1947) 

Present series 

' • years 

• • 2 yrs. 10 months 

Ql / 

31 % 

29 0/^ 

25 % 

73 

265 

262 


• • 0 /2 years 

28 o/o 

172 
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Course and Prognosis. 

•'icutc cases being extremely rare (only 1 of ft 
1.2 patients died in less than C months). The average deration among fclf' 

vas a mmimum of 3,3 years and among the females a minimum ot J8v,t 
\ anations hov-ever are vide (from 2 months to 13 years), and the average su Sd 
time afforik little information about the individual prognosis. Jackson Ji T„t, 
rightly state that »the individual patient is not the .average one». This is perlnps 





Pig. 2. Snrviwtl rate — calculated from the on.set of tJie first symptom of 172 patients 'ivith Hodgkin’s 

disease (29 are still alive). 

best illustrated by the graph representing the survival rate (Fig. 2) showing how 
many per cent of the ] 72 survived after a follow-up period of up to 13 years. Half 
the patients ^vere dead in about 3 years, in about 5 years, but after 6 years 
about 20 per cent of the patients were still alive and after 10 years 3 — 4 per cent 

The survival rate is the same for males and females and the prognosis is there- 
fore the same for botli sexes. This agrees wdth the observations of Slaughter & 
Graver (1942), but Epstein (1939) maintained tliat the prognosis was better for 
females. The prognosis is not particularly poor in children. In our series t ere 
were 3 children whose illness commenced at 3, 4, and 7 years of age and laste , 
5 ^/ 2 , and 5^/2 years respectively. 

Table 2 shows the prognosis for patients of various ages assessed on the asis 
of the average duration of the disease among young and old patients. The aver 
age duration for all the younger age groups is almost 4 years and a little ongcr 
for children, but in the oldest group of patients — more than 60 years of age— J 
disease runs a much shorter course, probably because of the generally re uce 
resistance in advanced age. Age, however, is not always tantamount to a par 
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were only 3), but worst for patients of over 60, and there was no sex difference 
iu this respect. 

The survival rates are set out in a diagram. Five years after the first symp. 
tom 28 per cent of the patients were alive but after 10 years about 3 per cent only 
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After parenteral administration the concentration of streptomycin in the blood 
rapidly reaches its maximum and it is quickly completely excreted by the kidneys 
(1, 3, 3, 4). The behavioiu' of dihydrostreptomycin in the human body is very 
similar to that of streptomycin (5, 6, 7). 

According to Waksman (8) the dose of streptomycin necessjiry to inliibit in 
\'itro the growth of the human strains of Dlyc. tuberculosis is 0.15 S. U. per ml. 
According to Rake, Pansy, Jambor and Donovick (9) the minimum concentration 
in vitro is 2 mg per ml for the strain H37 Rv and 0.52—1 mg per ml for tlic strain 
of Myc. tuberculosis isolated from tubercular sputum. The dose of antibiotic nccc.s- 
sary to produce in auvo a bacteriostatic effect on tlie tubercle bacillus is much 
higher than the dose necessary for the inhibition in vitro. According to Canada 
(10) level of streptomycin in the serum of 17.5 mg per ml proved to be bacteriostatic 
in Auvo. 

Hobson, Tompsett, Muschenheim and hlcDermott (5) maintain that after the 
intramuscular administration of 1 — I.IS g of dihydrostroptomycin or streptomycin 
in isotonic solution the antibiotic level one hour after its administration wa.s 
40—70 S. U. per ml of serum (see Fig. 1); in the 4th hour the scrum level of the 
antibiotic varied from 23—16 mg per ml; between the 8th and the 12th hour the 
serum concentration was just below the lower limit required for bactcriostasis. 
This corroborates the knowledge which is akeady known that it is necessary to 
administer doses of antibiotics every 3—4 hours when bacteriostatic blood levels 
are required. According to Lenn, Carr and Heilman (II) 1 g of dihydrostreptomycin 
produces a concentration of 1.05—1.75 mg per ml in the scrum in 24 hours. 

onnnnn and Donovick (9) report that in cats which had a dose of 

wUU,000 S. U. of streptomycin injected, the antibiotic level in the blood was of 
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A DHSTRM S.W. Kg 61 

O DHSTRM T.M. Kg 63 500 000 S.U in Procoin-pedine 

V DHSTRM A.B. Kg 68 1 000 000 S.U in So), hoi (HOBSON ond &) 

O DHSTRM S.G. Kg 62 # 1 000 000 S.U. in Sol. jsol. (LEVIN and &) 

O STRM M.l. Kg 45 
STRM CA. Kg 49 

Fig. 1 . Concentration of Dihy drostrep tomycin and S treptomycin in serum aft^r a unique intramuscular 
administration of g 0.50 (500.000 S. U.) in Procain-Pectine 2 


90 S. U. after 30 minutes, 25 S. U. after the first hour and 5 S.U, after the second 
hour, but after 3 — i hours only traces were detected. In the urine collected during 
the 4th hour a quantity of antibiotic is found which added to the quantities found 
in the urine excreted during the first 3 hours seems to account for the total dose 
administered. So far only antibiotics specific against tuberculosis diluted in isotonic 
solution have been discovered. 

This note aims to correlate for the first time the beha%dour of dihydrostrepto- 
mycin and streptomycin diluted in pectine and to consider the concentration 
of antibiotic in the serum, in whole blood and in the urine. 

For the biolo^cal titration of the antibiotic the method of an agar plate ivitli 
a few holes has been used. It was employed by Fleming in order to show the 
bacteriostatic action of lysozyme on certain bacteria. Some minor variations of 
the original technique have been made and the method followed in this research 
is described here. 

Plates of 12 cm in diameter are used; at the bottom of the plate 2 drops (0.1 mil 
of broth culture of staphylococcus aureus 131 are placed; 40 ml of beef extra! 




a. 





hours 

n '^s 63 

0 “''^'-hws.g ’ 

srsM c.; 5’ « 




212 


FlUNCKSCO ZINI. 



Fig. 3 sliOAvs in niin and in S. U. tlie inhibitor}’' power of serum, blood and mine 
of 3 patients who were given a single intramuscular dose of DHSTRM in pectine 
sol. procain (0.25 g). Two patients were health}’. In this test the antibiotic 
level was followed in the organic fluids at 6, 12, 18, 24 and 32 hours. 


Conclusions. 

The intrajiiuscular injection of 0.5 g Dihydrostreptomycin or Streptomycin 
diluted in 2 % pectine sol. -f" procain 1 % (buffered at PH 7) produces a con- 
centration of the antibiotic in the serum corresponding in 60 % of cases to 17—96 
S. U. (mg) jjer ml at the 24th hour. 

When the antibiotic given is diluted in pectine sol. the sharp fall in the seriiin 
concentration in the 2nd and 3rd hour described by many investigators does not 
occur oven when initial doses of antibiotic diluted in saline far bigger than those 
tested by us are used. The concentration of antibiotic in the serum in the various 
24 hours specimens was much greater than that in the whole blood. 

In the urine inhibition values corresponding to 6 — 8 S. U. at the 32nd hour are 
observed after a first intramuscular injection of 0.25 g in 2 % pectine sol. -f /o 
procain The inhibition values in the urine specimens e.vamined in hourly ra® 
tions of the 24 liours are constantly far higher than those found in serum or 
blood. 



DIHYDROSTREPTOjMYCIN in blood, serum and urine. 

The beha^^our of the observed concentrcations represented as a graph for every 
4 hours for 24 hours follows in every way (contrary to what is usually accepted) 
a flat curve very similar to the curve observed in the test on the serum. 
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The ever increasing interest during the last few years in the disturbances in the 
peripheral arterial circulation, has resulted in the increased use of measuiements 
of skin temperature, both as an aid in the diagnosis of these conditions and in the 
observation of the results of treatment. At the present thermometers based on the 
thermo-couple principle are used in measuring sldn temperature, and many different 
makes of instruments are on the market. "WTien correctly used, some of them give 
reliable values, while others, owing to their construction, give results which ate 
impaired by an error, which may be large or small, and is often incalculable. It is 
proposed to present some of the technical aspects of this problem. 

T\Tien thermocouples are used for the measurement of skin and other surface 
temperatures, it is the construction of the application junction and its mode of 
application which is primarily concerned in the magnitude of the error of measure- 
ment, and the constant junction and the recording instrument itself play a smaller 
part in this respect. Several authors have dealt with these sources of error and hau 
attempted to indicate various ways of eliminating them as far as possible. The mam 
problem is to arrive at an application junction which will assume the skin surface 
as nearly as possible without changing it. It must be emphasized that the rea mg 
on the recording instrument is only the difference in potential, and with it also t e 
difference in temperature between the two junctions of the system, and not 
more. Therefore the method of measurement stands or falls with the possibilities 
of producing a temperature in the application junction which is as nearly as possi e 
that of the skin surface. ^ , 

The chief causes of the errors of measurement which can be ascribed to c 
application junction are as follows: 
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(Bailey, Bedford and Warner, Colburn and Hougen). The Intst a 
pomted out that no coveting o{ the junction and ot the adjacent area shmldte 

tbeix experiments mth skin-temperature measiuements 
edford and arner covered the junction and wires with strips of adhesive im 
They point out that the tape ensures good thermal contact between the comle 
and the skin and protects the junction from the cooling effect of the air, while^it 
does not appear to interfere with the normal heat-loss from the skin. Sheard(193n 
also drew attention to the fact that the junction or its mount must not he of sacli 
a nature or size that, if its temperature differs from that of the skin, it changes 
the latter owing to direct heat conduction, when applied to it. ^ 


Calibration, errors. 

As Sheard (1944) pointed out, it is very important that the calibration of the 
application junction should take place under conditions comparahle with those 
under which the couple is to be used later. Calibration is usually effected by dipping 
the junction and handle into a liquid, the temperature of which is varied and can 
easily be determined. It is a matter of course that, under such circumstances, the 
measurement errors previously mentioned, can be almost eliminated and a very 
even and constant calibration curve be obtained. On the other hand, in the case of a 
skin-temperature measurement which is effected by means of contact with the 
skin surface, these sources of error are present to a greater or less degree. The 
calibration curve therefore can hardly be considered to apply under these cob- 
ditions. Only with the couples of very simple design which were described by Sheard 
(1944) and Lewis (quoted by Bedford and Warner) can the conditions when the 
immersion-calibration is effected and when the surface-temperature is measured 
be said to be something like comparable. 

It should further be pointed out that the calibration of uninsulated junctions 
should not be effected in water but in some electrically insulating medium. The 
two metals may form a galvanic cell with water and the electromotive force may 
shift the calibration curve. 

The requirements of an application junction can be summarized as fo ows. 

(1) The heat conduction through the wires to the junction must he reduce as 
much as possible. The wires should therefore be thin and so arranged that on o 
sides of the junction they can be brought into direct contact with the 

(2) The surface of the junction should be small, so that the actual surface em 
perature is not changed owing to disturbed heat radiation or direct heat con uc i 

from the junction. ^ ^ .• 

(3) The couple must be calibrated under such conditions that t e ca i r 
values are correct when the surface temperature is measured. 

(4) In order to make possible a number of successive measurements on 
points, it should be possible to bring the junction to temperature equilibrium 
after contact with the skin. 



Fig. 1 a and b.'' Loop-slmpcd junction for tcinpcrnturo inensurcinonls on fingers and toes, 


Autlior'.s Invc.stigations. 

The construction of tbo application junction. 

For several years application junctions of very .‘simple design have been used in 
this laboratory for the measurement of .shin temperatures. In ]>rinciplc Ihcy con- 
form to the couples mentioned by Lewis and Sbeard. These authors applied the 
junction and the nearest parts of the wires, to the skin area, the. tempera ttirc of 
which was to be measured and fixed it all with a strip of adhesive tape. These 
junctions are intended for measurements for long periods of time and to remain in 
place during the whole experiment. When as is usual the temjicraturo is measured 
at several points at the same time, the number of junctions and measurement 
points must be the same. In order to render possible measurements at. different 
points with the same couple in rapid succession, the author mounted the wires of 
the couple in a handle, in such a way that the advantages of couples of this simjde 
type were retained. For measuring the temperature of fingers and toes, the couple 
was given the form of a loop, and the 5 — 6 cm long terminal wires wore fixed into 
a rubber handle (Fig. 1 a). For measurements on other pnrt.s of the body the wires 
were stretched between the prongs of a hakclite cntapult-liko. fork, which at the 
same time serves as a handle (Fig. 2 a). With hoth tliis modifications the wires on 
both sides of the junction could be brought into satisfact ory cont act with tlie skin 
surface. W ith the loop tj^pe, contact between skin and wires was secured over an 
area corresponding to at least a quarter of the circumference of the finger, on both 
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sides of the junction (Fig. 1 b). With the fork type a 2—3 cm contact is effected on 
both sides of the junction (Fig. 2 b). Copper and constantan wiring consists of 
two -wires 0.12 mm in diameter. The junction is formed by the soft-soldering of 




a 



Fig. 2 a and b. 


b 

Junction stretclied between 


the prongs of a bakelitc catap«lt-!iko fork. 


wires side by side for a distance of 0.5—1 min. 

was enclosed in a thermos flask full of water, the temperature of whicii 

read with an accuracy of 0.1° 0. _ „„,r,lnvpd -was mostly 

When making measurements the recording instrument emp ^ ^ Com- 

the galvanometer attached to Taylors )>Dermatherm» ( ay or 
panics, Eochester, N. Y.). The apparatus was calibrated by iinmers 
tion and the terminal wires in liquid paraffin. 
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'‘Finger" temperature. 

Surface temperature recorded with thermo-couple. 

Curve 1. Temperature measurement on a model 

“sst-for 6 * -p— 

This relatively inconsiderable and systematic difference tll'apply ik 

and the actual snrface temperature values thus 

calibration values established by immersion to surface tempet»‘ „periiT.eliU 
also. As the heat properties in the rubber wa 1 used in ^ a/o„s n,.d. 
probably do not differ materially from those of the ^ ten- 

of the difference between the actual temperature and ‘ie re oried 

peratuxe hold good also in the case of skin sur between actual 

While therefore with dry surfaces there is between surface teni- 

and recorded surface temperature on ^ ajffjnt for temperature 

perature and air temperature on the other, «°"ditions _ar 

measurements on moist surfaces. The following experi . ^ jn such a way 

The experimental arrangement previously described w g 

that the Lter side of the rubber finger was covered with a thin lay 
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Graph 2. "Finger" tenperaturc, 

— X ^ Surface temperature, clothed dry curfacc. 

^ -o- Surface temperature, clothed wet Durfnee, air velocity 

1 W/QCC, 

Surface temperature, clothed wet surface, nlr velocity 

2 m/scc. 

Curve 2. Temperature measurement on a model surface. In the temperature measurement on ivet 
surface the systematic divergencies of the recorded values from the surface temperature arc proportional 
to the difference of surface temperature and air temperature measured tvitli a wet thermometer. 

material. Tlie iunction of a loop-sliaped element and the neighboiming parts of the 
wires were covered with a thin coat of insulating varnish with the object of pre- 
venting disturbing potentials if those parts became wet with water. Subsequently 
the temperature of the water in the rubber finger and on its clothed surface were 
recorded in the same way as in the preceding experiment.' The surface temperature 
reading diverged somewhat more from the ofinger temperature)) than in the previous 
experiment because of a greater temperature gradient in the finger wall (rubber and 
material), but for the rest the curve of the recorded surface temperature was of 
the same type (Curve 2). After this the layer of textile material was damped with 
water and the experiment repeated. The recorded surface temperature values still 
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lie along a straight line, but it now intersects the »finger temnenfi,r.. 
evel which is considerably below that of the air tenrperSercSXr.:' ‘ 
time. In order to determine accurately the position of the point ot inlLel, .v’ 
expenment was repeated with considerably stronger air circulation (2 m po, sS 

A than in the nrenerlirirr /A r . 


Application 
>1^ 2 


6 SCr. 


26 


24 


23 


- 4 - 




1 



i 

1 

1 



i 




1 ) 

1 
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tUan in the preceding experiment (0.5 m pn 

sec.). This proved clearly that the cum*; 
intersected each other on a level Avith the 
temperature value of the V’et air thermometer. 
In this case the »finger temperature^^ is of 
course in no vray representative of the actual 
surface temperature. The experiment 
only intended to shour that, in the case of 
temperature measurements on a damp .surface, 
the systematic difference between the recorded 
and the actual surface temperature is pro- 
portional to the difference of surface tempera- 
ture and wet bulb temperature and not to the 
difference of surface temperature and air tem- 
perature, as in the dry surfaces. 


Graph 3. Adaptation time after application 
of the thermo-junction ag:aiDst a 
mbber surface. 

Curve 3. Adaptation time to constant 
temperature in the case of application to 
a model surface about 4 sec. 


Adaptation rate. 


Curve 3 shows the adaptation time, i, c. the 
time which elapses from the moment when 
the junction and its wires are applied to a 
surface, until a state of heat equililuium 
between surface, junction and surrounding air is reached. The same experi- 
mental arrangement was used as in the previous experiment (rubber surface), 
and a MoITs micro-galvanometer (Kipp and Zonen, Delft, Holland) was used as the 
recording instrument. It appears from the curve recorded that the temperature 
becomes constant already after about 4 sec. 


Direct raeasurement of the mean temperature by multiple measuring points. 

As Colburn and Hougen showed, it is possible with multiple application junction, 
to record directly the arithmetical mean for the temperature at two ormorc inca. 
urement points. These authors parallel-coupled two or more junctions an con^ 
nected the latter to a common copper and constantan wire. The constant junc ion 
was simple. On immersion experiments with branch junctions at different em 
peratures they found that the values recorded with the thermocoup es 
largely with the arithmetical mean for the temperature of immersion flui 
ever, in their arrangement it was necessary that the resistances in all t ic wan 
junctions should be exactly the same and this may present certain difficu tiCv 
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Fig. 3. Series coupled loop-shaped junction (thermopile) for direct determination of the mean tempera* 

turc at several points. 

of tlie three loops ia a hath of liquid paraffin. Tlic loops were tlien placed in separate 
paraffin baths at different temperatures, and the mean tcmperatiire recorded with 
the thermo-pile was compared with the arithmetical mean of the temperatures of 
the three paraffin baths. 

Table I shows that there is satisfactory agreement between the mean readings 
and the arithmetical mean of the temper<atures of the three paraffin baths. "With 
this arrangement the distribution of the resistance within the different parts of the 
circuit is of no importance, as the deflections of the measuring instriimcnt are 
determined by the resistance of the circuit only (which under these conditions must 
be considered constant), and the sum of the electromotive forces in the different 
junctions. 


Table 1. 


A comparison between the arithmetical mean temperature in 3 ilijfcrcnt parnffin baths 
and the mean temperature recorded with a thermopile. 


Temp, of paraffin batli 
{°G) at the junction 

I IT III 


Arithmetical means of tho 
temperatures of the 
parnffin bntlis 


20.70 

31.80 

31.80 

31.05 

20.70 

20.70 

20.75 

30.10 

20.75 

35.40 

28.20 

20.95 

35.10 

28.10 

20.95 

27. C 0 

33.25 

21.00 

15— 

-'i93631. 

Acta mcd. Scaiulin 


2S.in 

24.15 

23.85 

28.20 

28.05 

27.30 

(ID. Vol. C.Y.Y.Yl 


7. 


Recorded mean value 
with thermocouples 


28.20 

24.10 

23.85 

28.30 

28.15 

27.25 


Bifforence 


-!- O.lt) 
~ 0.O5 
iO 
-i- O.io 
-i- 0.1 0 
— 0.O5 
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THib, thermo-pile is well suited for measuring the skin temperature in such 
as for example vasodilatation tests. It can be built into an aluminium framf 
IS fixed on the back of the foot with a loosely drawn strip of material so that the 
circulation is nor impaired. The loops are placed round the toes, the tempetatvue 
oi which IS to be measured, and are kept in position by small rubber bands in 
such a way that the junctions and wires come into satisfactory contact with the 
skin surface, without exercising any considerable pressure (Fig. 3). A thermo-pile 
is placed on each foot, and mth the help of a switch the thermo-pile of the rkht 
or left foot can be alternately coupled to the measuring instrument. This arrange- 
ment makes possible rapid and easy recordings of the mean temperature of thetL 
of each foot during the experiment. 


Summary. 

In measurements of surface temperatures with thermocouples the construction 
of the application junction and the method of application are of decisive importance 
for the accuracy of the method. After a survey of various sources of error in this 
respect and of the possibilities of reducing them, a description is given of an applica- 
tion junction of simple construction intended for measuring skin temperatures. 
In principle the junction is of the same design as has been described earlier by 
Lewis and others. 

In model experiments with temperature readings against a rubber surface, the 
recorded surface temperature values exhibit a systematic divergence from the 
actual surface temperature, in that more than 95 per cent of the difference between 
the surface temperature and the temperature of the surrounding air is recorded. 
In the measuring on moist surfaces the divergence is, however, relative to the 
difference between the surface temperature and the air temperature measured 
with wet thermometer. 

In the application against a model surface, the junction has an adaptation time 
to constant temperature of about 4 sec. only. 

The thermo-pile principle renders possible direct determinations of the mean 
temperature on two or more points. Experiments have shown satisfactory agree 
ment between such determinations at three points and the arithmetical mean o 

the temperatures of the subjects of measurement. ^ ^ j rl 

It appears from the experimental results that the application jtmction escri e 
is satisfactory in exactitude and rapidity, and that the sources of error 
were much reduced. As the heat properties in the model surface emp oye 
experiments probably do not diverge materially from the corresponding proper 
of the skin, the observations made will probably also hold good for t e measu 
ment of the skin temperature. 
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Because of the occurrence of rheumatoid arthritis in association with certain 
endocrinopathies and because of the sex incidence (3:1 in women) the 
was early held by this author that rheumatoid arthritis has an endocrine basis 
and should be investigated and treated from this point of view. 

1. We find in rheumatoid arthritis not only inflammatory signs but also me- 
senchymal tissue degeneration: osteoporosis and generalized muscle wasting. Thus 
protein catabolism characterizes the disease. 

2. Another finding is in carbohydrate metabolism. Changes in blood sugar 
regulation have been early reported (Pemberton and Poster 1920) but as yet 
unexplained. In a group of 25 female patients with classic type of slowly pro- 
gressing rheumatoid arthritis and with typical X-ray changes, 20 or 75 % had a 
hyperglycemia unresponsiveness, when glucose tolerance tests were studied. In 
these tests, glucose is given orally, 1 gram per kilo and capillary blood sugar de- 
termined at half hour intervals. There was observed a delayed return to fasting 
level. Normally it is expected that blood sugar returns to normal and then su 
normal within 2 hours. Here the blood sugar remained above 130 ing% at t e 
end cf 2^2 hours or was abnormally elevated above 170 mg% at the one our 
determination or later. 


Five possibilities exist to account for this abnormality. 

I) Anterior pituitary growth factor. 

Cushing and Da'iddoff (1927) noted this type of blood sugar curve 
megaly, and Houssay and Leloir (1935) demonstrated this to result indepen en 
from the adrenals. Long (1940) has further investigated this effect. 


^ 2314 Sonth Uoad, Baltimore, Maryland, IJ. S. A. 




Pig. 2 . Combined glucose-insulin tolcrnncc curves in rhcunintoid arthritis. 
Showing insulin resistance. 

(normal = dotted line) 


'll) Adrenocortical sugar regulating liormones. 

Cusliing (1932) described tliis type of curve in liyperadrcnocorticism (he thought, 
the anterior pituitary basophilism the primary cause but Bauer later (1936) at- 
tributed the syndrome to the adrenals). 

Ill) ■ Thyroid. 

Geyelin (1915), Hamman and Hirschman (1917), and Holsti (1927) showed this 
type glucose tolerance ■ curve to result wlien there is excessive thyroid secretion. 
• IV)- Insulin. ■ , . ' • 

These blood sugar curves are seen in hypoinsiilinism as is well known. :■ ’ 
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V) Liver function. 

Soskin (1943) lius stressed tlie importance of liver disease in flio n a l* 

abnormal blood sugar curves. However, tbe curves produced are not^as 
altered in liver dysfunction. proauced are not as markedly 

To further investigate this change in carbohydrate metabohsm, insulia va. 
gwen simultaneously with glucose m a combined glucose-insuhn ileraaTe Z 
(Himsworth 1939). A tenth of a umt insulin is given intravenously, and a tenti 
of a gram per kilo glucose orally. Normally there is no marked change from tie 
lasting blood sugar value at any time during the test. Ho^vever, in 4 cases of 
typical rheumatoid arthritis it was found that the abnormal curves in tlie glucose 
tolerance test were not appreciably affected by giving insulin, i, e, there u^as an 
insulin resistance (Fig. 2), Thus it is unlikely that a lack of insulin exists in rheu- 
matoid arthritis to account for the hyperglycemia unresponsiveness (decreased 
tolerance to glucose). 


Insulin Resistance and Hypersecretion of Adrenal Sugar Regulation 

Hormones. 

This tj^e of insulin resistance found in rheumatoid arthritis patients has been 
described in hyperadrenocorticism (Frazer, Albright and Smith 1941). Insulin 
resistance has also been described in acromegaly (Davidoff and Cushing 1927) 
but the growth hormone is unlikely to be excessive in rheumatoid arthritis since 
there are no pathologic findings indicative of this condition. The adrenal sugar 
regulating hormones — ll-oxycorticosteroids (11-OCS) are involved in the reac- 
tion reported to precipitate the onset of rheumatoid arthritis — infection, and 
exposure etc. — »alarm reaction)) — Selye 1937, — and have been measured in 
excessive amounts following these stimuli (Weil and Browne 1939, 1940, Ven- 
ning and Browne 1947). 11-OCS hypersecretion can also account for the mesen- 
chymal degeneration in rheumatoid arthritis — generalized osteoporosis, muscle 
wasting etc. similar to its effect in Cushing’s syndrome (Albright and others 1941). 
11-OCS has been demonstrated to stop the growth of bone and cartilage and cause 
degenerative changes (Baker and Ingle 1948). It can cause lymphopenia and pos- 
sibly antibody changes (seen in rheumatoid arthritis) — Dougherty and Vhite 
1944, A proposed mechanism to account for 1) the precipitation of rheumatoi 
arthritis by infection, 2) mesenchymal tissue protein degeneration, 3) altere 
carbohydrate metabolism, is a shift of protein to sugar, i. e. an accelerated g uco 
neogenesis caused by a relatively excessive 11-OCS with a general hormone nn 
balance. Anterior pituitary, adrenocortical, and thyroid hormones predomina e 
over testosterone-like, estrogen and insulin. The former three hormones w en ex 
cessive are osteoporotic, protein catabolic, glucogenic. The latter three 
oppose this action and are osteogenic, protein anabolic, and antiglucogenic. 
is best represented diagramatically as follows (Figs. 3 & 4). 

This mechanism in rheumatoid arthritis can explain the successful trea men 
of the disease by such multifarious methods as 1) gold, artificial jaundi^, e c. 
which are .mon-specific toxins, 2) various surgical procedures and physical t erapj 
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3. A p»p.»d »!.«.» Of »»« P"'” - ““•" 

Infeotion, hjporsensitivity, cold, stress, rnomii 

Anterior Pituitary stimulation 
A '^ ... . 

Hyper-adreno-corticorticism- 

General endocrine Imbalance (Sec below) 

Mesenchymal Tissue Protein 
- - Osteoporosis, JUisclo IVasting, Dermal Atrophj etc. 

1 This also explains the duality of Yemiing”to stcp '2 ^d 3. Step 4 is no\ 

rtcuTiX tSinnS fo“), bJt i. i" tl..Vccipi»«»» »f 

adreno-corticism — endocrine imbalance). i.nnnnnof ex 17-kctosteroids rise to upper 

limit^rnoLT astSrestLge^^^^ "te! ^wever O.ere is a grea't elevation in the 1 l-OC-S secretion 

“?s;rSgirig?iag n’?iaos- >».c.c.oi.gs. 



Pig. 4. A Chemical Balance: heardly weighted on the right. 

Endocrine imbalance to account for the generalized mescnchjnnnl depnerntion in rheumatoid 
arthritis; showing anterior pituitary (A. P), adreno-cortical (Ad. C), thjToid (Th) = glucogcnie, pro- 
tein-catabolic, osteoporotic hormones when excessive — balanced against the testosterone-like (T), 
estrogen (E), and insulin (I) = anti-glucogenic, protein anabolic, osteogenic hormones. 


— wliicli are non-specific injuries, 3) foreign protein, vaccines, etc. • — a type of 
injury (anapliylaxis). Tliese procedures wliicli may cause remission in tlie disease, 
possibly have tbe mechanism described in the above diagram. These same gen- 
eral stimuli are also thought to be precipitating factors in rheumatoid arthritis. 


IVhen this mechanism is pathologically frolongcd the result is the mesenchymal 
degeneration typical of the disease. Thus the paradoxical phenomenon of the 
precipitation of the disease and cure (remission) by the same factors is explainable. 

It has been shown that testosterone 'will stimulate bone, cartilage, muscle and 
in general, mesenchymal tissue production. It lias been shown also to inhibit 
anterior pituitary secretion and reduce adrenocortical 11-OCS (Jlazer 1939, Solve 
1910, Albright and others 1941, Venning and Browne 1947). Therefore,' testo- 
sterone was administered to a series of rheumatoid arthritis patients and clinical 
and metabolic changes were studied during this treatment. Tentatively it was 
seen to be possible by testosterone treatment in a case of rheumatoid arthritis 
to normalize the abnormal glucose tolerance as well as eliminate insulin resistance 

mg per 24 lours testosterone propionate intrnmnscnlnrly). Positive nitrogen 
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Pig. 5. Glucose tolerance tests during testosterone administration in a case of rheumatoid arthritis 
shoeing normalization of glucose tolerance, folloTring 7 'v^eeks treatment mth testosterone proprionate 

(begun 22/ii) 

1. = diabetic type curve 18/ii. Sedimentation Rate-50 

2. = 17/iii Sed. Rate-25 

3. = Essentially normal tolerance 12/iiii. Sed. Rate-23 

Case is a 51 vr.-old Troman with a history of slowly progressing rheumatoid arthritis of the hands, 
wrists, and knees of 10 yrs. duration. 


J. nr.-2393 



Pig. 6. Glucose tolerance test and combined glucose-insulin tolerance test in rheumatoid spon- 
dylitis showing byperglycemia unresponsiveness and insulin resistance. This case, J. nr. 2393, is a 
30-year-old male with typical rheumatoid spondylitis of seven years’ duration involving the sacro- 
iliac joints and vertebral column, resulting in tpoker-back spinel. Left knee and right hip joints show 

rheumatoid changes. 

balance occurred ■witb. weight gain. Joint function and condition of the muscu- 
lature have been seen grossly to improve with treatment. 

Purther evidence of hypersecretion of adrenocortical hormones was seen m 
five consecutive male patients with rheumatoid spondylitis who had an abnor- 
mally elevated urinary IT-ketosteroid excretion. In one of these patients whose blood 
sugar regulation was followed the abnormal changes seen in rheumatoid arthritis 
were found — hyperglycemia unresponsiveness and insulin resistance. (Fig. 6.) 
Methyltestosterone admimstration was seen to reduce the 17-ketosteroid excretion 




to normal values (from 51 to 19 mg/24 hours) as well ns reduce the sedimentation 

rate (from 45 to 18 mm). (Fig. f.) ^ ... 

These findings in rheumatoid arthritis and rheumatoid spondylitis are sub- 
jected to statistical analysis in a future report. 

Summary. 

Hyperglycemia unresponsiveness, insulin resistance, increased gluconeogcncsis 
and negative nitrogen balance were found in rheumatoid arthritis and were e.\:- 
plained on the basis of endocrine imbalance with a hypersecretion of adrenal 
sugar regulating hormones (11-OCS). The incidence of the disease, precipitating 
factors, and endocrine function in muscle and bone iihysiology support .such a 
basis. This hormone imbalance with a shift of protein to sugar (accelerated glu- 
coneogenesis) can explain the general mesench}Tnal degeneration in rheumatoid 
arthritis (osteoporosis, muscle wasting etc.). The hypothesis of endocrine dys- 
function in the pathogenesis of rheumatoid arthritis was further investigated by 
means of hormone excretion studies as well ns liormonc administration. Tlic 
above findings (in sugar and protein regulation) were also present in rheumatoid 
spondylitis as well as an additional finding elevation in 17-kctosteroid excre- 
tion. Endocrine imbalance resulting from a pathologic defense mechanism and 
involving hj^er-adrcno-corticism explains the dual phenomenon of both the 
precipitation of rheumatoid arthritis as well as the »cure» (remission) by a large 
variety of injurious agents (toxemias, fever, surgical procedures, gold etc.). Rus- 
tamed testosterone administration was shown to be capable of normalir.itm the 
»diabetic» glucose tolerance curves and eliminating insulin resistance in rlieu- 
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matoid arthiitis, as well as reduce the abnormally elevated 17-keto3teroid excretion 
in rheumatoid spondylitis. Stimulation of mesenchymal tissues resulted, as well 
as measurably irnproved joint function. The proposed mechanism is a correction 
of the hormone imbalance and reversal of the abnormally accelerated gluconeo- 
genesis. 

(This paper was prepared as above in 1947 with subsequent addition of new 
cases and references.) 
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On tlie Xeed for More Far-Reacliing Iiulicatioiis for Opera- 
tion in Cases of Tentriciilar Ulceration. 

By 

STEN BRATTSTROM, Halsingborg. 

(Submitted for publication June 1, 1949.) 


The internal medical treatment o£ ventricular ulceration and its resdts has 
recently attracted considerable interest in this country, as also in America. The 
critical scrutiny of the results reached appear to have led to claims for a more 
aggressive and more positive attitude towards surgical treatment even from among 
internists. 

The causes of this changed attitude towards surgical therapy are, firstly, the 
considerable number of ulcer patients who are not definitely cured of their illness 
by conservative treatment, secondly, the continually improved results of surgical 
. treatment with its ever decreasing operation mortality, usually less than 5 %, 
and thirdly, the decline in the frequency of relapses and later troubles which, 
when they appear, are for the most part responsive to treatment by vagotomy 
or, in the case of the so-called post-coenal syndrome, by medication. They sel- 
dom need to be so disabling for considerable periods as a relapsing ulcer. 

There is, however, a further reason which justifies more active therapy, and 
that is the great difficulty in deciding whether one is in the presence of a benign 
or a malignant ulcer. Not nearly sufficient importance seems to have been at- 
tached to this point. This is regrettable, but in a way understandable, for owing 
to natural reasons the great importance of this problem does not appear from 
statistics based on series where necropsy or operation has not been performed. 

With the object of throwing light on the serious importance of the question, the 
^ries^of cancer ventriculi of the Surgical Department of the Provincial and City 
Hospital at Halsingborg during the years 1938-1948 has been gone through. 
The series comprises 131 cases of cancer ventriculi which were admitted for oper- 
ation. All but 2 underwent operations. One was not operated on because the 
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increases, do not constitute absolute proof of tbe bemgu nature of the lesion, as 
has been pointed out by several authors, inier ahos, Hellmer (o) (SAveden). In our 
material, too, there is a case where a malignant ulceration of the size of a hazel- 
nut disappeared roentgenologically after 1 month’s treatment, but after another 
5 weeks’ control had reappeared and was the size of a peppercorn, ^le patients 
operation had been delayed for 10 weeks. Further cases of misleading decreases 
in the size of the ulceration are to be found in our examined material. 

It will probably be hardly too much to assert that in the presence of a \cn- 
tricular ulceration, Avhere the clinical and X-ray findings are not sufficient for a 
certain and definitive differential diagnosis, the doctor all too often allows the 
length of the gastric anamnesis to determine his attitude. The table below will 
illustrate that this is often calamitous: 

22 cancer ventriciili cases primarily diagnosed as ulcer cases. 


j 

Age 

■ Sex 

1 

Xo. of 

1 0 i 

9 

cases 

. 20—29 

1 1 

1 

2 

■ 30—3!) 

2 ! 


2 

40—49 ! 


5 

5 

50—50 

2 

! G 

8 

(iO— 69 

2 ^ 

! 2 

4 

. 70—79 

j 

i 

1 

! i 


])iirntion of gastric trouble 

Time 

No. of cases 

3 mos j 

2 

3 mos. — G mos ! 

o 

G mos. — 1 venr i 

i 

1 year — 3 years | 

0 

3 years — G years : 

G 

G years — 0 years i 

1 

17 years { 

1 


Ill view of the protracted morbid histories of a large number of the cases, one 
naturally asks oneself whether one is confronted by a primary, slowly growing 
cancer, or whether it is a matter of ulcers passing into cancers. In our 22 cases the 
histological examinations, which were all made at the pathological- anatomical 
institution at Lund, 5 (probably 6) cases resulted in the diagnosis ulcus carciuouia- 
(ostm. In all these cases the re- 
ports from the histological exam- 
inations state expressly that within 
an otherwise typical chronic cal- 
lous ulcer clearly atypical infil- 
trating parts of a malignant char- 
acter had been found, which were 
sometimes described as adeno- 
carcinomatous and sometimes scir- 
rhous. In one of these patients the 
duration of the gastric trouble was 
given as one year. In the other 4 
it was given as between 3—0 
years. In 3 of these 5 cases there 

and 6 years L of Itoirihe nf a fisiin 

Pla- ..fee 
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The localisations of tlip. cancers in our cases appears from fig. 1 as far asU, 

could be established with any degree of probability (which we considered was 
sible 111 20 cases), ^euwdspos- 

That in the case of the majority of our incorrectly judged and w'rongly tmM 
cases the ulceration was localized in the prepyloral part of the stomach is oZ 
in conformity with the generally acknowledged differential diagnostic difficulties 
in that region, and the high frequency of both malignant and benign ulcers there 
It will probably, however, not be an equally generally accepted conception that 
ulcerations in the angulus and along the curvatura minor involve almost equally 
great risks, ^ 


Conclusions. 

The general conception that the treatment of gastric ulcus is primarily a matter 
of internal medicine, and that surgical treatment should only be resorted to in 
the case of complications or an obstinately chronic comse, must give place to a 
realisation that the differential diagnosis and treatment of gastric ulcer is primarily 
a surgical problem for the time being. 

The mere fact that in an all too large percentage of cases (10 — ^20 %) the diag- 
nostic aids now available arc not sufficient for the differential diagnosis as be- 
tween malignant and benign ulcers to be made with an adequate degree of cer- 
tainty, appears to me to warrant this statement. 

Furthermore, the later results of the conservative treatment tend to prove 
worse than had previously been assumed, and both the immediate and the later 
results of surgical treatment appear to be steadily improving. Finally, the figures 
for the results in the case of the surgical treatment of cancer ventriculi, which 
have long been a sad story, ought to be able to be materially improved by fol- 
lowing the principles of surgical treatment for gastric ulcers. 

In the great number of cases where all the examination results unanimously 
indicate a benign lesion, conservative treatment should naturally be begun if 
other considerations indicate it. In this connection, however, the demand should 
be made that the treatment be given at a hospital or under the strictest contro , 
so that the patient is not lost sight of. Further, a demand must be made for co^ 
plete success in all respects of an adequately carried through treatment wit n 
one month and, what is equally important, monthly control by X-ray exarninations 
for six months must show^ that the effect is lasting. In the case of an unsatis ac ory 
result of the treatment or in the case of relapse, the case should be sent or oper 
ation w’ithout delay. Protracted and repeated treatments, and also ong m e 
vals between controls of 5 — 6 wmeks, and even up to a couple of mont s, ® ^ 
not be allowed even if the practical consequences are inconvenient an ur e 
some. 


Summary. 

The author points out that the critical scrutiny of the results of internal medic^^ 
treatment in cases of ventricular ulcer seems to have led to a demand or a mor 
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positive surgical attitude, even among internists both in Sueden and in America. 
^ Various reasons are adduced for this, and the author specially emphasises that 
in all too many cases our present diagnostic possibilities do not permit ot our 
making a definitive differential diagnosis as bet^veen malignant and benign ven- 
tricular ulcer u-ith a sufficient degree of certainty.^ The statement is based on 
American and Swedish casuistics, and figures are given from material from the 
Halsingborg Pro^dncial and City Hospital for the 10-year period 1938—1948. 
Of 131 cases of cancer ventriculi admitted, all of which were operated on with 
the exception of 2, 22 proved to have been subjected to internal treatment on an 
average for 29.6 months before the operation under the diagnosis ventricular 
ulcer. Of the 2 cases which were not operated on, one was shown by X-ray exam- 
ination to be inoperable; the other died of acute hemorrhage. The X-ray diagnosis 
was incorrect in 19 cases (14.5 %). 

The all too long observation period during medical treatment, and the iin- 
reliabiht)" of the current criteria of the benign character of gastric ulcers are 
pointed out. A special warning is given against considering that a roentgenological 
decrease in or even the complete disappearance of the ulcer after treatment is a 
proof that the ulcer is benign. Examples are adduced of the total disappearance 
of ulcerations after treatment, although they were cancers. The liistological ex- 
amination indicated ulcus carcinomatosum in 5 (probably G) cases out of the 
above-mentioned 22. 

Finally, the author maintains that for the time being the differential diagnosis 
and treatment of gastric ulcer ought to be considered a surgical problem and ad- 
duces various reasons for tliis. 

In the cases where it is considered that conservative treatment should be re- 
sorted to, the demand should be made that the treatment be given at a hospital 
or under the strictest control, so that the patient is not lost sight of. Further, the 
demand must be for the absolute success of an adequately carried out treatment 
within 1 month, and it is equally important that the effect should be lastiim as 
revealed by monthly X-ray control for 6 months. Protracted and repeated tSat- 

Te^alLwed ^'e°ks up to a couple of months should not 

, e\en if tlie practical results of a change are burdensome. 
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FolkeHenschen: Morgagni’s Syndrome. 172 pages. Oliver & Boyd, Edin- 
burgli and London 1949. Price: 30/- net. 

In his first work on this subject, in 1936, Folke Henschen separated the triad 
hyperostosis frontalis interna, virilism, and obesity from the large and diffuse 
group of endocrine habitus anomalies. He proposed as a designation for that 
triad »Morgagni’s Symdrome» after the man who was the first to observe it and, 
quite rightly, this name has become generally accepted. 

As early as in 1936, and especially in his monograph in 1937, Henschen was able 
to present a comprehensive material collected from 1930, with a fundamental 
analysis of the delimitation, frequency, pathological anatomy, and genesis of the 
syndrome, which evidently had a very stimulating effect on further research 
work. 

In the monograph under review Henschen collocates his earlier works with a 
considerable amount of his own material from more recent years, some of which 
has not been published previously. 

The work is introduced with a meticulous survey of the literature from 1719 
to 1947, in which Moore’s roentgenological studies of 1936 — 36 of different forms 
of skull hypertrophy justly occupy considerable space. It is striking, if not sur- 
prising, how the literature in this field has increased tremendously after the epoch- 
making contributions from different points of departure of Moore and Henschen 
(1935—37). 

Henschen’s own material comprises autopsy cases of 1,000 women and 1,000 
men, presented clearly and exhaustively in different ^oups of routine postmor- 
tem examinations and selected cases. — The author is undoubtedly right w en 
he points out the advantage of an autopsy material in forming an objective pm 
ture of the syndrome. 

Henschen has consistently insisted upon the frontal enostoses as the dea 
symptom)), chiefly because that symptom is very stable. Consequently the main 
part of the work is composed of a study of the morphology and morphogenesis 
of the enostoses, a part which is splendidly doenmentated with 99 excellent repro 
ductions of X-ray films, macro- and micro-photographs. This section 
vrith. a very convincing comparison and delimitation — which is impor a 
the pathogenetic discussion — of the frontal hyperostoses and other 
skull hyperplasias, especially puerperal osteophytes, hyperostosis calvanae 
fusa (Moore), and hyperostosis frontoparietalis (Moore). 
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Age Distril)utioii oT Erythema Nodosum. 

By 

SVEN LOFGREN. 

(Submitted for publication June 22, 19-19.) 


The statements in the literature regarding the age distribution of erytlicma 
nodosum are extremely contradictory, a circumstance which to some extent is 
due to their being based largely on studies of liospital material whicli sometimes 
originated from children’s wards and sometimes from wards for adults. They arc 
also misleading for other reasons, which will be discussed in some detail further on. 

A series of cases described by Levin in 1929 differs from those of other authors 
both in respect of its size and its composition. It comprised 1,G21 cases, and con- 
sisted of the cases of erythema nodosum reported to the Health Centre of the City 
of Gothenburg by the medical health officers during the years 1908 to 1918, and as 
regards age distribution as well as other aspects it may be considered representative 
of the erythema nodosum material in Gothenburg during this period. Of the 1,621 
cases, no less than 72.5 per cent were derived from ages below 16 years, and from 
this Levin concluded that erythema nodosum must bo )>a t^’iiical children’s disease') 
(see fig. 3). 

Two objections can, however, be raised against the methods used by both Levin 
and other investigators. In the first place, the difference between the sexes with 
respect to the incidence of erythema nodosum has not, for the most ])art, been 
taken into account, and in the second jilace, absolute figures liave been stated for 
the occurrence of erythema nodosum and these liavc not been placed in relation 
to the size of corresponding age groups in the population. The disparity in the 
occurrence of erythema nodosum in the two sexes is otherwise well-known; it is 
mentioned by, among others, Levin, who asserts that »erythcma nodosum among 
adults chiefly affects females, occurring fairly seldom among males. Among children 

also, girls show a slight preponderance, though the tendency is not so marked as it 
IS among adults.)) 


Thanks to a statute from 1939, according to u liicli pliysiciniis Jirc oWiged to re- 
port all cases of tuberculosis to the Tuberculosis Dispeusm ios, it is notv possible to 
17 Acta 2nc(L ScandinoiK Vol, CXXXVI, 
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gain a fairly good idea of tlie age distribution of erythema nodosum in i 
According to the directions issued by the State Board of Mediae in 
with this statute. »all forms of tuberculosis, including pleurisy, hilar adlS 
erythema nodosum». are to be reported. As' to erythema nodosum, the sta ut "! 
probably interpreted by many physicians, presumably by the majority asnecesi 
tating the reporting of all cases to the dispensary, while by other physicians it h 
taken to apply only to cases where there is established or suspected active tubn- 
culosis. The question as to the extent to which incomplete reporting of erythema 
nodosum cases might imply a selection, from the standpoint of the age distribution 
will be discussed further on in this paper. ’ 

Preliminary results of this investigation, covering material from Stocldiolm for 
the years 1942 — 1944, have been described in an earlier publication (5). 


Material and Methods. 

The main material used in this investigation consists of the erythema nodosum 
cases reported to the Central Dispensary of Stockholm during the years 1942—1944 
and 1946 — 1947. (Information with regard to 1945 was not available.) For purposes 
of comparison corresponding information was also obtained from a tuberculosis 
dispensary serving a country district, viz. the Arvika Central Dispensary in the 
Province of Varmland. This district embraces a population of roughly 100,000 
persons.^ 

The cases were classified into five or ten year classes and the incidence of ery- 
thema nodosum was then calculated in relation to the mean population in the 
respective age groups during the period in question. 


Result.'!. 

During the five years under discussion 1,282 cases of erythema nodosum were 
reported to the Central Dispensary of Stockholm, 211 of these being males an 
1,071 females. Tables 1 and 2 show the total number of cases in the different age 
groups as well as the annual incidence of erythema nodosum per 10,000 in a i 
tants, calculated for the corresponding age groups in Stockholm. As the size o 
the population varies considerably in different age groups the relative reqnency 
distribution of erythema nodosum cases deviates to a considerable extent rom^ 
distribution shown by the absolute figures. For both sexes, the distiibution o 
is statistically significant when calculated by the ;/!!-method for heterogene 
(Bonnier & Tedin, p. 222), and in the majority of cases, as may be seen 
tables, there are significant differences, in respect of the incidence o ery 
nodosum, between adjoining five or ten year classes. The age distribution is 

* I express here my thanks to Dr. Carl Gentz, head of the Cantrat Dispensary orythema 

Dr. Eolf Lemming, head of the Arvika Sanatorium, who kindly placed the reoara. . assembling 
nodosum cases at my disposal. Thanks are also duo to Di\ Andsrs Dalen, wno a^ais -e 
information regarding tho Stockholm cases. 
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Talilo 1. 


Age distribution in 211 male cases of erythema nodosum in Stockholm for the years 1942 — 
1917. Absolute figures and frequency per 10,000 inhabitants in different age groups. 
Distribution tested with the '/^-method for heterogeneity. 



No. of 
case$ 

1 during 

5 years 




Differences in 

Age (in rears) 

Mean no. 
of cases 
per year 

Mean 

1 populationj 

Annual no. of 
cases per 10,000 
inhabitants 

frequency of j 
eiy’thoma nodosum j 
between adjoining j 

! 




age groups 1 

f 


0—4 

44 

1 8.S 

24,840 

3.54 ± 0.53 

1 

! 

3.33 ± 1.09 j 

5—9 

52 

1 10.4 

15,142 

6.87 ± 0.95 

10—14 

37 1 

7.4 

12,727 

O.Sl ± O.DG 

l.OG ^ 1.3o { 

15—19 , 

30 

G.O 

16,143 

3.72 ± O.CiS j 

2.09 i 1,17 j 

20—24 

! 27 1 

0.4 

24,407 

2.21 -i- 0.4a 

1.51 ± 0.80 I 

25—29 

10 ; 

2.0 

29,021 

0.C9 ^ 6.22 j 

1.52 4; O. IS j 

30—34 


0.4 

29,375 

0-14 ±; 0.10 ! 

0.55 ± 0.24 ' 

35 — 39 

5 I 

1.0 

27,280 

0.37 i O.in 

0.23 ±0.19 

40 — 44 

2 1 

0.4 j 

23,784 

0,17 i 0.12 

0.20 ± 0.20 

45—49 

1 : 

0.2 1 

21,059 

0.10 i 0.10 j 

0.07 ~ O.IC 

50—59 

1 

0.2 ( 

35,455 

O.oc ± O.OG ! 

0.04 ± 0.12 


> “ ) } V.Uu ; 

r for heterogeneity = 347. 1?< O.OOl (10 degrees of freedom). 
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Table 2. 


No. of 

Mean no. 

Mean 

1 population! 

Annual no. of 

Differences in 1 
frequency of i 

cases 

of cases 

cases per 10,000 

erythema nodosum 1 

during 1 

per year 

1 

inhabitants 

between adjoining 

5 years 

1 

1 

age groups 

1 ! 


Age disiribiition in 1,071 female cases of erythema nodosuin in Stockholm for ik ym 

ig^2 19i7. Absolute figures and frequency per 10,000 inhabitants in dijlerenl ays 

groups. Distribution tested with, the -method for heterogeneity. 


Age (in years) 


0—4 

5—9 

, 0—14 

. 5—19 

• 0—24 

> 5—29 

50—34 

55—39 

10—44 

45—49 

50—59 

60—69 

70—79 

for heterogeneity ^ 
15 


23,626 

14,629 

12,449 

17,799 

31,393 

34,428 

34,717 

33,261 

29,639 

26,571 

45,236 

30,033 

15,029 


3.8t ± 0.57 
8.48 ± 1.08 
8.19 ± 1.15 
14.27 ± 1.27 
14.27 ± 0.95 
11.50 ± 0.82 
7.55 ± 0.G6 
6.98 ± 0.65 
3.64 ± 0.50 
2.11 ± 0.4O 
1.06 ± 0.22 
0.67 ± 0.21 
0.13 ± 0.13 


4.67 ± 1.22 
0.29 ± l.oS 
6.08 ± 1.71 
O.OO ± 1.59 
2.77 ±1.25 
3.95 ± 1.05 
0.57 ± 0.93 
3.34 ± 0.82 
1.53 ± 0.61 
1.05 ± 0.46 
0.39 ± 0.39 
0.54 ± 0.25 


Pc^ 0.001 (12 degrees of freedom). 



Ma/ej Females 


^ s >0 IS ” ''years 

^ th 1 194‘’-l94'i'. PreqneDcy 

H,. 2. A.. " 

by chart, showing tbe absolute numb« of cases (fig- D 

two sexes is approximately the same 
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Age distribution in 110 female cases of erythema nodosum from the Arviha Central 
Dispensary in Ydrmland for the years 1942—1946. Absolute figures and frequency per 10,000 

inhabitants in different age groups. 


Age (in years) 

No, of cases 
during 5 years 

Mean no. of 
cases per 3 'ear | 

]\tcaii 

1 population 

Annual no. of 
cases per 10,000 
inhabitants 


0— 4. 
5- 9. 
10~U. 
15—19. 
20—24. 
25—29. 
30—34., 
35-39., 
40-44.. 
45—49.. 
50—59.. 
60—69.. 
70—79.. 
SO— 89.. 


5 

11 

S 

17 

19 

8 

12 

11 

12 

5 

0 

1 

0 

1 


1.0 

2.2 

l.G 

3.-1 

3.S 

l.c 

2.1 

2.2 

2.4 

1.0 

0.0 

0.2 

0.0 

0.2 


4,148 

3,529 

3,288 

3,700 

3,7.92 

3,754 

4,056 

4,264 

4,050 

3,860 

15,088 


2.42 

6.2.3 

4.S7 

9.10 

10.02 

4.2G 

5.02 
5.1G 

5.03 
2.50 

0.27 


being relatively low in the 0—4 age group and considerably higher in the 5—14 
age group. The difference between the frequency figures for the 5—9 and 0—4 
age groups is significant (for boys, 3.33 ± 1.09; for girls, 4.67 ± 1.22) imona the 

for girls durinu the wboln 

year period it is still higher than in the^lO ^ 

IS statistically probable, 3.31 -l 1 41) After do fJifference 

Summarizing, it may be satd that t f it drops rapidly, 

erythema nodosum occurs in the 7 i to the evidence of this matorinl 

B3r~S£S=''-rtsiS 

1 ^cea to tins dispensary during 




a&b distribotion of ebtthema xodosum. 


UT 


TttWe i 


disfnbudon 





-5.2) 
J 6.3) 
io (30.3 % ± 8 . 0 ) 

i )f- = 21.2 

I i>< o.ool 

(2 degrees of free- 


3 (4.7% ±2.7) 
9 (14.3 % ± 4.4) 
14 (42.4 % ± 8.G) 
X- - 22.9 
p< O.oox 
(2 dcGrrccs of free- 
dom) 


19 (30.2 % ± 5.8) 
9 (27.3 % ± 7.S) 


relation to etiologic factors. In an earlier publication on the etiology and patho- 
genesis of erythema nodosum in adults it iras, for instance, demonstrated that 
there vras a significant relation between the age of the patients and the etiologic 
type of the disease (5). A comparison of the erj'thema nodosum cases in the In 
24, 25—34 and 35—44 age groups revealed that indications pointing to primary 
tuberculous infection in connection with erj-thema nodosum vrere present in 78,1 
per cent of the cases in the first group, in 55. G per cent in the second group and in 
only 30.3 per cent in the third group (table 4). Thus, the frequency of primary 
tuberculous infection in connection with erythema nodosum decreases with in- 
creasing age. 

Because of the relation that has been found to exist between erythema nodosum 
and various etiologic factors it is not a priori improbable that the age distribution 
in this complaint may vary with time and place, according to the occurrence of 
infections that cause erythema nodosum. One must esjiocially bear in mind the 
possibility that changes in the tuberculosis morbidity may have an influence on 
the frequency of erythema nodosum and thus on its age distribution also. From 
this point of mew, it might be expected, for instance, that there would be differ- 
ences in age distribution between an urban and a rmral series of cases. The rural ma- 


terial used for comparison in this investigation shoired, however, no apjireciable 
divergence from the Stockholm material in this respect. Above all, it was found 
that in the rural series also, as in the urban material, the age of predilection for 
erythema nodosum in women was around 15 to 24 3 'ears. 

The part played by the time factor in producing changes in the age distribution 
ot erythema nodosum is, perhaps, of greater interest here. A comiiarison between 
the results of the present investigation and those obtained by Lcmn on the Gotlien- 
hurg series from the years 1908-1918 may yield information on tliis aspect 

betr«,e',Ton?' “ '™'' n of Ms oases avcrc 

be ow the age of 16 years would seem to indicate that ervthema nodosum in Goth- 

buxg beween 1908 aad 1918 .as a typical obiIdrcn4 diseaso! Inriteiai 
beAVd Se per cc„l. 


group ( ig. l)j ]f instead of using absolute figures we take 
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the relative frequency of erythema nodosum (fig 
will he 35 per cent in the 0 — -14 age group. In 
impression that a strong displacement in the age 
has taken place during the three decades that 
vestigation and the present one. 

To a certain extent, however, the difference is misleading, and for several reasons 
an adequate comparison between the two investigations is difficult to make In 
the first place. Levin’s study, as I mentioned further back, was based on a mixed 
series of men and women. In the second place, his classification into age groups is 
different from the system used in my material, and the exact distribution on dif- 


1 distribution in my material 
both instances the figures give the 
5 distribution of erythema nodosum 
have elapsed between Levin’s in- 



Fig. 3. Age distribution in 1,621 erythema nodosum cases in Gothenburg 1908—1918. 

(From Levin 1929.) 


ferent age groups is not shown in his publication. Finally, he did not take into 
account in his investigation the size of the population in the different age groups. 

From available statistics (6), however, it may be seen that the age distribution 
among the population of Gothenburg during the years 1910 — 1920 was quite 
different from what it now is in Stockholm. The population was relatively evenly 
distributed up to the age of 35 years, with variations from about 7,000 to 10,000 
inhabitants of each sex in different five year classes. Levin’s curve would thus not 
have been greatly affected if it had been based on relative frequency figures instead 
of on the absolute number of erythema nodosum cases. It would have had an en- 
tirely different appearance, on the other hand, if it had been divided up to apply 
to the two sexes. As the incidence of erythema nodosum, up to adolescence, ^as 
roughly the same for boys and girls in Levin’s material also, an approximate re 
quency curve for the childhood years can be obtained for each sex by cutting t e 
high peak for the 0 — 15 age period down to half. According to Levin s statement, 
that adult males seldom develop erythema nodosum, the frequency curve or e 
male sex in his material ought to have shown a steep drop towards the 0 eve a er 
puberty, and the females’ frequency curve after puberty can thus be o ^ 

dropping Levin’s curve slightly after the age of 15 years, to allow for the e uc ion 
of the relatively few male cases. Levin’s conclusion, that erythema no osum mu 
be a typical children’s disease, would thus, in his own material, seem to aye ee 
correct only with respect to the male sex. With regard to the female sex it is pr 
able, admittedly, that the maximum incidence of erythema nodosum inay u 
been between the ages of 5 and 16 years, but the preponderance over the o 
5 year period cannot have been as great as the curve shown in figure 3 vou 
dicate. 
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that as regards the female sex the maximum incidence of tlie complaint ^ , 

from the years of childhood to the decade following puberty. As far as can be ]U( c , 
this change seems to be connected with the decreasing incidence of tuberculosis 
and the consequent tendency towards a displacement of primary tuberculous in- 
fection away from childhood in the direction of the adult ages. 


Siininiary. 


1. The age distribution of erythema nodosum has been studied in a material 
of 1,282 cases from Stockholm for the years 1942—1947; 211 of the cases were male.s 
and 1,071 females. The frequency of erythema nodosum in cacli sex was calculated 
per 10,000 inhabitants in different age classes. 

2. The incidence of erythema nodosum was found to be roughly the same for 
both sexes between the ages of 0 and 14 years, v.'ith a slight preponderance in the 
case of the girls. From the age of 15 onwards the incidence drops rapidly among the 
males, their maximum being in the 5 — 9 age class. In the female sex, on the other 
hand, the frequency increases considerably after puberty, reaching the maximum 
in the ages of 15 — 19 and 20 — 24 years. The same age distribution was obtained in a 
rural material of 110 female cases of erythema nodosum. 

3. The relation between age distribution and ctiologic factors in erythema nodo- 
sum is discussed. 

4. A comparison with a Swedish investigation from the years 1908—1918 show.s 
that the age distribution among males is in essentials undiangcd Imt tliat amoim 
females the maximum incidence of erythema nodosum has moved away from child- 
hood to the ten-year period following iiuberty. This change is con.'sidcred to be 
connected with the decreasing incidence of tuborcnlosis and the consequent dis- 
placement of primary tuberculous infection from childhood yeans to adult a^res. 


The costs of this investigation were defrayed by a grant from the Swedish Na- 
tional Association against Tuberculosis. 
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of Blood. 

By 

MARIO STEFANINI,' 51. D., 51. Sc.= 

(Submitted for publication May 2, 1949.) 


Introdnctioii. 

Considerable attention lias been given in the past to the role of calcium in the 
process of clotting of blood. For a comprehensive revie^Y of the subject reference is 
made to the article by Ferguson (5). New techniques have recently permitted a new 
approach to the jiroblcin. The present paper vnll discuss the results obtained with 
these tecliniqucs and tlieir bearing on the problem of the mechanism and nature 
of the reaction of calcium and related cations in the coagulation of blood in vm 
and ill vitro. 

Tecliniqucs Employed in the Course of the Present Study. 

(1) The use of Silicone in prevention of clotting of blood. 

Jaques and others (10) have shown that blood drawn by clean venipuncture 
using syringes, needles and glassware coated with a film of Silicone (methylcbloro- 
sylone, General Electric Dri-Filin 9987) remains incoagulable for several hours or 
days vdthout any marked modification of its physical, chemical or physico-cheimca 
properties. The film markedly delays clotting by preventing the disintegration o 
platelets. As the lysis of platelets apparently supplies a factor of enzymatic nature 
which catalyzes the activation of an inactive plasmatic precursor to thromhop astju 
(22, 25, 28), it is obAUOUS that the beginning of coagulation is corresponding y 
delayed. The technique is of invaluable help in the study of several problems o e 
coagulation of blood. 


^ New England Center Hospital, SO Bennet Str„ Boston IL Mass. U. S. A. Cprvire 

“ Senior Researcb Fellow, National Institute of Health, United States Public Healtn 



the bole of calcium in the coac.i;lation of blood. 

In coating glassware repcnt«llv'r*ins’e(r with distilled 

excess is allowed to dram. 1''*: Silicone is passed through them and 

water and air dried. When ncec es arc cplution of aminoniurn hydroxide first. 

the excess is removed „rcat attention should he taken to avoid 

mine the beginning of coagulation. 

(2) Decalcijicaiion of blood mtJi Ambcrhtc 111-100. ^ 

A.mberlite IR-100‘ is a plicnolformaldchydc resin, wliicli, ^vhcn in t lie .sodimn 
cyl removes calcium from blood completely by virtue of its ion exchange prop- 
Stt’ The removal of calcium is best achieved in the quantitative rebt.on of 1 
aram of resin for 2.2 milliequivalents of blood calcium. This jiroperty of the re.sin 
was first utilized by Steinberg (42) to prepare blood for transfusion proposes. 
With tills technique physical, chemical and physico-chemical properties of the 
blood are practically unaffected (42, 38). 

As many samples contain impurities often resjionsible for inaccurato results, 
the purification of the resin becomes necessary for mosf. of the sjiecimens before 
they are used. A technique for this jnirpose has been described previously (38). 

Twenty grams of Ambcrlite arc covered with 100 cc of sulfuiic arid o % by volume 
and the mixture is blended and stirred vigorously for five minutes. The resin is then 
washed with distilled water by decantation until the wash water is no longer arid. Tin* 
material is treated with 100 ml of 5 % sodium carbonate volume, heated to ajqiroximately 
70° C. and thoroughly stirred. The deeply colored supernatant fluid is then poured off 
and the process repeated until only little coloring matter can be extracted. I'he r<'sin is 
finally washed with warm distilled water until all traces of .‘^odiiini carbonate have !)eon 
removed. 

After purification has been comjdetcd, .Amberlite is then prejiared in the sodium cycle 
by adding to it 250 ml of a 5 % sodium chloride solution, stirring vigorously for thitty 
minutes and allowing to .stand for sixty more minutes. The resin is washed with distilhal 
water and filtered by suction until the wash water no longer contains chloride ions. The 
solid is finally dried in oven at 37° C. Three grams of the resin (amount sufficient to «le- 
calcify completely 10 ml of blood) are put in a tube ajqtroximately ] jier 15 cm (Figure 1 ). 
The lower extremity of the tube is closed bv a jtlug of glass wook’the tq>per end bv a cork 
covered with collodion, through which a ^so. lOSilicone-coated needle is passeii. Flood 
collected ^ylth minimum trauma by means of .syringe and needle coated with Silicone is 
immediately passed through this column and coilccted in a test tube coatcil with Silicone. 
dfi'Mtion through the same column of Ambi'rlite to assure comjilete dcc'al- 

Immediately after use the resin is washed free of all traces of blood with distilled 
rater, then treated with 5% .sodium carbonate and recharged with sodium chlorh’e 
Tins „r„c<.d„ro can l,e r«,,cn,c,l acvcrnl Ihnoa l„..a of „„ivi,,v .S ll". 

Blood whicli hns boon tmitcd mil, Amboriitc IH-HIO foils In oloHiflor ,i,l,li 
.on of hro.„bo,,hsH„ and contains, if „„j., „,n„n„ls of oal,*' liob , , I' 

r."..,.ivs„i., U.s a” '* 1'.'- .I". .t 
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Figure 1. The tube employed for decalcifying blood with Amberlitc. 

{The tube, the plug of glass wool and the needle No. W arc all coated with Silicone: the cork with 
collodion.) 

(Courtesy of the Proceedings of the Society for E.vperimental Biology and Medicine.) 

cholesterol, creatinine, inorganic phosphorus do not show any substantial changes. 
Serological properties are also unaffected. Only the sedimentation rate of erythro- 
cj-tes appears consistently decreased when compared to that of citrated or hepa- 
rinized blood. Among the factors involved in the coagulation, prothrombin activity 
and concentration of the »labile factor# are unmo^fied. The fibrinogen level is 
slight decreased (10 to 15 per cent), but not enough to cause any substantial change 
in the coagulability of the blood. Antithrombin activity, determined with the 
method previously suggested (37), is equal to that of oxalated plasma and much 
higher than that of citrated plasma (reasons to explain this finding will be given 
later). Finally, on recalcification, the clotting time of Amberlite blood or plasma is 
considerably shortened, but a similar result was obtained with oxalated or citrated 
blood. Amberlite removes calcium from whole blood, plasma or serum completely. 
While the presence of heparin in the treated blood does not modify the decalcifying 
activity of the resin, that of sodium citrate interferes with the decalcification of 
blood, in direct proportion with the concentration of the anticoagulant (Table 1). 

Table 1. 

The efjecl of varying amounts of sodium citrate on the decalcifying activity of Amberlite 

{Average of several determinations). 

Sodium citrate mM. Calcium left in plasma (mg%)^ 


10 

1.4 

20 

3.G 

30 

4.7 


(3) Prefaration of stable native 'plasnia. (26.) ^ 

Venous blood is collected by means of syringe chilled before use and needle ® 
with yilicone. The blood is immediately transferred to Silicone-coated tubes (immer 

^ Sodium citrate was first added to blood collected by venipuncture. The blood 
through a column of Amberlite and the plasma level in calcium determined with the me o 
and Collip (2). 


TOE SOLE OF OAtOlOM ffl THE COAGOtATIOX OF BI.OOD. 
in kod \rattt) and covcrc^vitli idnsma is 

i,X ?: :'Zr k ^ ,na.™s or „ sdioo,.. 

coated pipette. 

( 4 ) Prcprol/on 0/ (io Jo? 0/ (ncofcimn ,,JospJo/o oFd »/ daproUrnmW.nW ,.los„.„. 

*^oL littr of calcitim cl.loridc solnlion conlaillinp CC.a f of llio anhydrous salt is addad 

cT n nno liter of distilled water. The pH is adjusted to 7. The prcrij)itate of Ca,(l (.),), 
is washed by decantation until all traces of sodium chloride are removed. The 
is then madl up to one liter and has therefore a concentration ofO M. Irotn 
solution a preparation of O.oo.-; Jl is made by diluting 2..'-. ml distilled 

water. One ml of the diluted suspension is then transferred to a .small test, t ube and rentr - 
fu^ed to pack the gel. The water is poured off, the tube drained and 1 nil of jilnsma added. 
The tricalcium phosphate and the jilasnia are thoroughly mixed and allowed to stand at 
room temperature for ten minutes. The absorhant is finally sejuiratcd hj centrifugation. 


Oxalated plasma treated with the gel at the concentration of 0.005 M for linnian 
and of O.OOG M for dog and rabbit has lost completely its prothrombin activity. 
The concentration for optimal absorption may, however, vary in gels jirepared at 
different times and has to be determined for every new batch. The gel removes 
about l.G% of the protein content of plasma; about .1 % of fibrinogen and a min- 
imal amount of the alabile factor. The loss of prothrombin activity is due to the 
complete absorption of prothrombin. 


The Optimal Concentration of Calcinm for Congnlntion of Hlootl. 

Wiile studying the decalcifying activity of trisodium citrate, Sahb.atani (dl) 
noticed that the amount of calcium normally present in hlood is larger than that 
requiredjor optimum clotting. Vines (-Id), confirming this result, established that 
only 1/17 of the amount of calcium availahle in hlood is necessary to restore clotting 
of o.xalated plasma. Nordbb (17), after ohtaining calcium-free hlood bv flushing 
tt with 5 % saline solution on an ultrafiltcr (method which, like the ’.Vmberlite 
teciniqne, permits the removal of calcium without addition of the U'-tial anti- 
coagulants), determined that O.G mg% of ionir.cd calcium are all that is necessarv to 

McLean (20) found 0 ouj 
mM Ca 0 be the concentration necessary for clotting and 1. 2:. niM that nec;s..»rv 
or optima clotting of citrated human plasma. Shifting of the pH to the .acid 'ir 
casi increase of the amount of Ca- required for clotting in cither 

of pLlcts is r .rcvctcTJ^ r,""; '"r' iOl- lysis 

Ic well OE its «}■ when tJ.o nnlicosp knl'h ’i’[“ i This r"n’'* 1 
of the controversial rcsulhs presented in the * „ 
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juice, blood can be obtained in which the Ivsis of • i 

prevented and that can be then completely deca)£ with Ar'ir''*'' 
modification of its properties. By direct addition of loioivn amonati 
to this blood It beeonies therefore possible to determine the effect of 
clotting of blood and plasma on a correct ,nantit.re baL 

were all coated with Silicone mid tle^rdTmmelSy^^^^^^^^ 

cording to the technique described above. Tubes and sran^s -ii^ w ‘ ® 

and the decalcified blood kept in ice until used ^ 

To remove traces of calcium from the thromboplastin, sodium oxalate (0 i ml offt . v, 

Sntion^To'^r-^ the brain with acetone The 

solution of calcium chloride used in recalcification was made isotonic to blood (10 73 V ) 

and then diluted to the concentration desired by mbcing with physiological saline.' 0.4 mi 
of blood or jilasrna, previously decalcified with Amberlitc, were added to O.i ml of CaCl 
ot the desired concentration and the clotting time of the mkture determined Prrex 

o®o ‘ Jnteraal diameter of 11 mm were used. All observations were carried oat 
at 3/ C. 


The results presented in Table 2 show that the shortest coagulation for 
liuman blood is obtained at a concentration of calcium chloride of approximately 
1.5 mi\r, exactly the normal blood level of calcium. A minimum coagulation time is 
obtained, however, over a wide range of calcium concentrations. Below 1.5 and 
above 4 mM a progressively more marked delay in coagulation occurs. Coagulation 


Table 2. 

Influence of the concentration of calcium on the coagulation time and the 'prothrombk 
twie of Inman blood a7id 2 dasma decalcified with Amberlite, 


Concentration 
of OaCl- 
mM 

Coagulation Time' 

(in minutes) 

Prothrombin Time 
(in seconds) 

Blood 

plasma 

0.2 

>G0 

>60 


0.5 

S‘U 

7V. 

19 

1 

6 

4 'A 

14.5 

1.5 

5V< 

3V. 

13.5 

2 

6 V, 

2Vh 

12 

4 


2 


5 



12 

G i 


2V= 


S 1 

9 

3 


10 

9 

3V= 

12 

12 

10 'A 



14 

11 

9 


16 

11 'A 

9V. 


18 

13 V- 

21 


20 

14 

3S 

13 

30 



13.5 

40 



15 

50 



16.5 

60 

1 


18 


^ To four volumes of blood or plasma treated with Amberlite one volume of CaCb solution was 
added. 
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of pksma follows ossentinlly tlic same pattern Kcopt that 
shorter, mis can be explained, at least m p.art, bj the fact that 

'’XtnSite domination of the a.nonnt of calciu.n 

necessaiy for the optimal conversion of prothrombm to t'™"'™ ™ ‘''“'’''"X 
of an excess of tliroinboplastin, a most controversial subject (.aO, 43, 1 9, _ ^ » 

Table No. 2 shows that! using the one-stage method for the deiermination of pro- 
thrombin, optimal prothrombin times are obtained with a wide range of concen- 
trations of CaCl, (from 2 to 10 mil). Higher or lower dilutions determine a dclaj 

in the clotting time of the mixture. _ i- , ai *1 

A few conclusions can be drawn from this group of experiments. 1-ir.^t, Uiat t he 
amount of calcium required for optimal coagulation is approximately equal to the 
concentration normally found in blood. Clotting still occurs, hovex or, in not gre.it U 
delayed time, with much lower concentrations of calcium especially if the amount 
of thromboplastin present is increased (which may easily occur if crude technique.s 
are used). This explains why much lower figures have been given by previous work- 
ers (44, 34) as the level of c.alcium necc.^.^ary for clotting. It may also be. said at this 
point that the coagulation time, while very sensitive to changes of concent ratioji 
of the available thromboplastin, is only minimally influenced by variations of the 
blood calcium level which may occur in physiological or pathological conditions. 
The only case so far described in literature in which a hemorrhagic, condition with 
prolongation of the clotting time was associated with a decreased calcium blood 
level is that described by Snyder (33). On the other side, it has been repeatedly 
observed that patients with tetany and calcium level as low .as 4.0 mgy^ showed 
no sensible modifications of their clotting time, and likewise dogs in whom blood 
calcium level had dropped to mg 4— S % after j)aratlnToidootomy still jwesented 
an almost normal clotting time (30). Likewise, no case is known in which hyper- 
calcemia was accompanied by hypercoagulability. Hogs in Avhom, with the use of 
parathormone, calcium levels as high as mg 2(J-^-28 % were jwoduced. showed no 
sigmficant shortening of their clotting time (30). Finally, in a large series of cases 
of sprue with evident intestinal malabsorption and hypocalcemia of different ”rade 

but consistently normal prothrombin activity, no changes of blood coa<mlubilitv 
were observed (35, 39). 


The Iiinncnce of Calcium on (he Diireront Fhasr.s of 11, c Process of 

Coagulation of Hlood. 

plastinogennse) liberated bv'tlio Iv^* ^^nxAnintic faetor (tlirornbo- 
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enzymatically on fibrinogen forming thrombin. For more conrolete .Ipi -i , 

IS made to pre%aously reported results (28). ^ ^ reference 

It IS well known that calcium is especiaUy active in the second sten oft}, 
of coagulation (actuation of prothrombin to thrombin), and evifeLe 
ohometnc nature ot this reaction has been previously submitted m 4 , I? 
paper data mU be presented to shoe- the influence ot the concentration ofed ■*“ 

on the phases of the ototting process leading to the activation of thromLS" 
and to the formation of fibrin. '^uiuopiastm 



F tgnre 2. Factors and phases of the process of coagulation of blood. (Comment in the text.) 


(1) The infltiejice of the concentration of calciu 77 i 07i the co 7 isumptio 7 i of prothrombin. 

The full understanding of the role of thromboplastin in the coagulation of blood 
has ahvays been handicapped by the lack of reliable assay methods. Quick ks 
recently introduced a method, the prothrombin consumption test, which appears 
to indicate specifically defects in the activation of thromboplastin^ and has supplied 
much useful information. The method (22, 40) consists in determining, through tk 
recording of the prothrombin time of serum at variable intervals after the com- 
pletion of clotting, the percentage of prothrombin consumed during the process 
of coagulation. In presence of a normal concentration of prothrombin and optimal 
level of calcium it is directly related to the concentration of active thromboplastin 
present in blood. 

The technique for the determination of the prothrombin consumption is briefly sum 
marized here. Two samples of blood or native plasma (2 ml each) are transferred to yxcx 
tubes with an internal diameter of 11 mm kept in water bath at constant temperature o 
37° C. and the clotting time recorded. Thirty and sixty minutes after the 
clotting, respectively, one of the specimens is centrifuged for two minutes at -,0 np- • 
and the prothrombin time of serum is immediately determined with the fmlowing 
dure: O.i mm of oxalated plasma deprothrombinized with tricalcium \r 

to the technique described earlier; O.i ml of rabbit brain thromboplastin; ml o • ^ 
CaCh and O.i ml of the serum under examination are rapidly added in a Pyiex es 
kept in water bath at 37° C. and the clotting time recorded. 

By means of the Amberlite and Silicone techniques, it becomes possible to 
quantitatively the effect of varying the concentration of calcium on the exten 

^ This defect can be due to a deficiency of thromboplastinogen as in hemophilia (22), 
plastinogenase as in thrombocytopenic purpura (28), or to the presence of a circulating c 

Trith inhibitoiy^ activity on thromboplastinogenase (25). 
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1 iMti This can be clone by obtaining native dcca ci icc 
tKeoonAumptionofp^^^^^^ ,„e„.„K0,l q..ont.l:.oA of 

blood, cause Its clotting "i (letciiiiinin" tlic percentage of protliromliin 

CaCl, to different „,3 of time after coagulation is completed, 

consumed in eacli one at obtained by vcni])unc- 

I„ oar experiments the '“SlriAASite^ then cenlrifaged at i!,W 

ture w'itli Silicone teclmiqiie IN ns decal rollectcd in a Silicone-coated tube 

r.p.ni. for five cXiuni 'chloridc of different concentration prepared 

kfpt in icc. To 0.2 ml of ^tb c^ocalcified jdasma Nvcrc added 

ill a senes of tubes kept m ' recorded. The protlironibiii time of serum N^m deter- 



Figure 3. The effect of the concentration of calcium on the consumption of protiiroinliin. (ri.T-niH 
was decnicified with Ambcrlito and mixed witli '/, voUimc of point ion of CaCl.of varying concentrations. 
The prothrombin time of the scium nas determined one hour after (he completion of clot t ini:.) 


Figure 3 sIionvs an optimal consumption of prothrombin during clotting in 
a range of concentrations of calcium chloride between 8 and 12 inM. It is then pro- 
gressively reduced with higher or lower levels. Almost no prot hrombin is consumed 
Nvith a calcium chloride concentration loNvcr than 1 mM. A remarkably high con- 
sumption is observed in the samples rccalcificd with high concentrations of calcitnn 
chloride. It must be pointed out, however, that, sera from these samples contain a 
high calcium concentration having a definite inliibitory effect, on the prothrombin 
time. The delay in clotting suggests therefore that a greater percentage of pro- 
thrombin has been than actually was used. 


An optimal concentration of calcium then a])penrs necessary for the maximum 
activation of thromboplastinogen. Mil.stonc (l(i), who likewise' heliovos in the exi- 
stence of a preliminary phase of the clotting process in which a jdasmat ic precursor 
lirombinokmasc) is converted to octivc tlitombo,,lASti,., iil™ rind.A th,„ c.loi,,,,, 
IS necessary for this reaction. 

ttaomborfosfcov*"’’ ”'«<>■> of c.-.lci,„„ in tl.o aclivnlion of 

dirC^v a to nrS »l«HlnHon. Ciiloiiun niav 

,8-«« rx r TV' or 

10 Acta ined, Scandinau, Vol.CXXXVL 
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platelets (4), ivluch liberates tlie activator. More probably however « 
acte mdiiect y. Evidence is being accnmulated that the so ^1 ed eWa‘! T 
m the coagulation ot blood might be due to a labiliaing effect of at ‘ l. T 
platelets. When the process of coagulation starts. etugh fconiWWa t ‘n 
be activated to determine the formation ot a little amount of thrombin- ttela 
turn would labilize more platelets with consequent activation of more thrombo 
plastin. The chain reaction determines, therefore, an increasingly faster formation 
of thrombin until clotting is completed (28). Evidence of the labilizing effect 
tiirombin on the platelets is still mostly indirect. It is known that when the forma- 
tion of thrombin is deficient no lysis or agglutination of platelets will take place 
Agents inhibiting coagulation also retard or prevent platelet disintegration (citra- 
tes, heparin, hirudin, and, to a minor extent, oxalates, and increased platelet 
.stability is noticed in all conditions in which formation of thrombin is either re- 
tarded or limited (hemophilia, hypoprothrombinemias, etc.). In these cases little 
or no activation of thromboplastinogen is observed. Some direct evidence is also 
being collected. Thus, studies of preparations of slowly centrifuged hemophilic 
plasma in Silicone-coated chambers under direct microscopical observation show 
tliat the introduction of thrombin in the chamber will cause prompt agglutination 
and clumping of the platelets. If thrombin, therefore, accelerates the disintegration 
of platelets (and the consequent liberation of thromboplastinogenase), calcium, 
necessary for the formation of thrombin, becomes an influencing factor of great 
importance in the activation of thromboplastin. 

(2) The influence of the concentration of calcium on the throjnbin-fibrinogen reaction, 

Pre^dous work on the subject has been thoroughly reviewed by Om-en (18). 
The problem is restudied here mostly for um’forniity of approach. The thrombin 
used in our experiments was prepared as directed by Quick. The )>full-strength9 
thrombin, capable of clotting a double volume of oxalated plasma in three seconds, 
■was diluted with an equal volume of distilled water immediately before use to 
obtain clotting times sufficiently long to permit reliable comparison. Two sources 
of fibrinogen were used: oxalated plasma, deprothrombinized wdth tricalcium phos- 
phate as previously described, or a solution of fibrinogen. The latter was prepared 
according to the following method: 

Human oxalated plasma was first deprothrombinized with tricalcium phosphate and 
then passed through a Seitz filter. Fibrinogen was precipitated with ammonium sultate 
at 25 % saturation, the precipitate dissolved in a volume of saline solution equal to tn 
of plasma originally employed and the solution dialyzed in a cellophane bag or ? 
four hom*s at 40° C. against distilled water, changed repeatedly. Tw f 

preparation were clotted by one volume of half-diluted thrombin solu ion in six s 
The protein content of this solution averaged mg 204 % in several preparations. 

To study the influence of calcium on the thrombin-fibrinogen reaction, 
of Pyrex tubes of the internal diameter of 11 mm each containing 0.1 m o 


reason irhy oxalates only partially prevent platelet disintegration c .t therefore 
Their anticoagulant action, as AVill be shown later, is slow. A certain amoiin , , g^j,j.pjses its full 

be formed (with consequent lysis of a number of platelets) before the anticOc g t 
effect. 
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solution Of different molarity aml'i’.? 1170^ 

Each senes included a control u e co lii^hcr than 5 mMcauscincrcas- 

Eigurc 4 shows that concentrations 

ing inhibition of the ° ^gests that the inhibitory action of cal- 

of SrCl; determine a similar cttect. iws su^fjcsib lu 



Figure 4. The cfTect of the com-entrnfion of c.ilcitini on tlic (hrambin.filtrino;:rn rcnclion. {Kx- 

planrvliou in the text.) 


cium is aspecific. It is probably due to the stabilizing effect on fibrinogen, tyjueal 
of many salts. 

It will be noted that the inhibitory effect of CaCI. is about 20 time.'^ weaker wlien 
deprothrombinized plasma is used as a source of fibrinogen in.'^tead of a ilireetlv 
prepared solution. Deprothrombinized plasma contains, besides fibrinogen. labile 
factor and probably some other component of the globulin fraction wliicdi might 
influence the .speed of the thrombin-fibrinogen reaction. Moreover, its concentra» 
tion in fibrinogen is higher than that of the solution prepared with the method 
outlined before. 


The Influence of Calcium on the Slahility of Some Faelor.s of CIoKing 

During Storage. 

When oxalated human plasma is stored in refrigerator at •! ' ('. the level and the 
reactmty of some of the hictors active in the jirocess of the coa-mhuion of blood 

are war^bly niodified. Prothronibin and antithL,^ 

esrooM, aftc 
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} vjnrf'. 5. The nsc of nntitlirombin nctivity the decrease in prothrombin activity in human 
Ktore‘fl pln‘^mn deenlcified ^vitli different teclmiqucs (average result of several experiments). Oxalated 
and cit rated plasmas were obtained by adding 1 volume of solid ion of sodium oxalate 0.1 M or of sodium 
citrate 0.1 or 0,2 M to 0 volumes of blood obtained by venipuncture. The blood 'i^as centrifuged at 1,500 
r.p.n). for 10 minutes and tlic plasma collected. »Amberlite plasma* ivas obtained by centrifugation at 
1,500 r.p.ni. for 10 minutes from blood decalcified ^vitli Amborlitc according to the technique previously 
described; *Xativc plasma^* from blood obtained ivith Silicone technique. Blood 'vvas collected by clean 
venipuncture tlirough a Silicone-coated needle No. 20. The first in), collected in an ordinary sjTinge, 
ivas discarded, a syringe coated with Silicone substituted and the iieccssaiy quantity of blood collected 
avoiding foaming. All plasmas wore stored at 4® C. in Siliconc-coated tubes.) 

The data relative to the antithrombin activity of stored plasmas were obtained with the method 
previously described by tlio author (37) n//er an inenhafion of one minute. The prothrombin acthitywas 
measured with tl)0 one-stngc tccliniquc of Quick, 


fibrinogen decreases in level and reactivity; but these changes, if they ever occur, 
appear onl}’’ after very prolonged storage. Grade and time of appearance of these 
modifications of coagulability of stored plasma are considerably influenced by the 
technique of decalcification employed (Figure 5). 

As shown in detail in a previous paper (37), the decrease in prothrombin and the 
rise in antithrombin activities are very pronounced in plasmas decalcified with bo- 
<lium oxalate 0.01 M or sodium citrate 0.02 M. They are, on the contrary, ve^ 
limited and of late occurrence in plasma decalcified with sodium citrate 0.01 1 


OF DLOOI). 


2r)i 

tlic 


the ROHE OF CALCIUM IN THE COAGULATION 

Avliicli, furtliermore, shows Silicone technique flucl 

fet 1 or 2 days of plasma Avhich, kept at -r C. in 

centrifuged for lo minu es a , , i ^ pj-Q^j^-ombin and increase of 

Silicone-coated tubes, shows a mm j . j , ^lepj^icifica 

antithrombin activity r^^Ss Sty factor, and the 

=2S“;S5s”£:=rr:^ 

storage as oxalatcd plasma; svlicl less active Ambcrlltc is employed and l a I, 
oAlie cafoium is left in tlie plasma, the alalnle factor, is correspoiidiiiglj 

Stable and the rise in antithroinbin activit}^ limited. 

These findings show a clear-cut relationship between coagulability and concen- 
tration of calcium in stored plasma. The influence of calcium concentration on the 
stability of the .labile factor, is evident. Sodium citrate, at a concentration o 
0.01 M, apparently leaves enough calcium to assure the .stability of the "labile 
factor.. At higher concentrations it not only depresses complet ely the ionization of 
calcium but probably also removes calcium combined with some agent active in 
coagulation, thereby determining marked instability of the .labile factor.. Oxa- 
lated plasma, in which all the calcium present has been jirecipitatcd, presents a 
great decrease of prothrombin activity during storage. Native plasma, with a nor- 
mal calcium level, is the most stable during storage. Amberlite plasma, as .^aid 
before, behaves differently according to the extent of its decalcification. 

Equally interesting is the observation that also the rise in antithrombin activity* 
of stored plasma is directly related to the decalcif 3 'ing agent emploved. The incrcasc 
is maximal in oxalatcd, highly citrated plasma and plasma treated with n fiillv 
active Amberlite and much less pronounced in moderately citrated and native 
plasma and plasma treated with only partlv active Ainbeiiite. 'I'lie antithrombin 
activity of these plasmas is considcrabh' reduced by jiassage of CO. for 30" and 
likewise its rise is limited and slow when plasmas arc stored in atinosjihero of CO.. 
No convincing explanation of these findings can be given at jiresent. 

The relationship between decalcification of bloofl and stability of the .labile 
factor, is important for a full uudcrstandiug of the role of ealeiuin in coagulation. 
It is possible that the presence of calcium jircvents the loss of prot hrombin activity 
because the metal is combined with one or more factors active in the process of 
coagulation. It is known that, of the non diffusible or combined calcium of idasina, 
between 30 and 45 % is bound to cephnlin (3), a small percentage is probablv 
present as p hosphate-protein complex (15) and the rest is combined with proteins. 

ofabrinog‘!i‘"Si„7sto^^gc^ 

volumes of thrombin nnd plasma to L st.idie l , .'"1 roliahlo: Kn.iiil 

periods of time (from 1 to 5 mh.utcq T' “ S "i 

coated uath Collodion. After the required porio 1 oHnefu V 01^0 'W ;vrnpp,ng it nbo.it n gln<. rod 
ml of normal exnlated plasma, homologou^ in snSo t ii „ i ^ I " ‘ "-ore added to O.i 

clotting time recorded. Full .strength thrombin ''‘‘''dilv draum. and the 

human pi... diSlS*\;' (^1) fnnn oxai* ti’d 
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As the disappearance of the labile factor from plasma during storage i, .U i 
related to the extent of decalcification, it is logical to conclude that the fraction 
of calcium active in coagulation of blood is possibly combined vdth the dS 
factor.). Evidence that combined and not ionized calcium is the fraction active in 
the process of coagulation has been accumulating recently and ^Yill be presented 
and discussed in the followng chapter. ^ ^ 


Ttliicli Fraction of Calchim Is Active in the Process of Coagulation? 

Ever since >Sabbatani (31) postulated that sodium citrate prevents coagulation 
of blood by depressing ionization of calcium it has been commonly accepted view 
that ionized calcium represents the active fraction in the process of clotting. Little 
further experimental support has been given to this theory. On the contrary ob- 
servations against it have been repeatedly presented. Vines (44) and Scott and 
Chamberlain (32) have given particularly strong evidence that calcium is active 
in coagulation only if combined. 

Quick has most brilliantly and consistently challenged the role of ionized calcium 
in coagulation. His previous work on the subject will not be discussed here for 
consideration of space. Jointly vdth the author of the present paper, he has recently 
presented new findings to show the real nature of the fraction of calcium active in 
the coagulation of blood (26), which will be discussed briefly in this chapter. The 
conclusion of Quick and Stefanini is again that calcium, irrespective of its state in 
the circulating blood, is active in the process of clotting only when combined. 

This theory is based on several observatioas. The first is connected with the 
interpretation of the mechanism of the anticoagulant action of sodium oxalate and 
sodium citrate. The speed of action of the two anticoagulant agents is completely 
different. On addition of sodium oxalate, even in quantities greatly in excess of 
those required to precipitate all calcium, the prothrombin activity of plasma 
decreases slowly over a long period of time (Figure No. 6), To explain this finding 
it must be admitted that sodium oxalate not only precipitates ionized calcium from 
the plasma but also removes calcium from a complex, which is essential for the 
process of coagulation. This conclusion is also suggested by the well-known obser- 
vation that, to prevent clotting of blood, an amount of sodium oxalate three times 
larger than that necessary to precipitate all calcium of blood on a stoichiometric 
basis is required. On the other side, the anticoagulant action of sodium citrate, 
which is (as it would be expected) of different grade in relation to the molarity o 
the salt employed, reaches its maximum effect immediately. It is then obvious 
that sodium oxalate and sodium citrate prevent coagulation with a complete y 
different mechanism, but a theory to explain the anticoagulant action of so urn 
citrate is not so easy to formulate as in the case of sodium oxalate. On t e asis 
of some experimental results concerning the absorption of prothrombin con^onen s 
by different gels. Quick and Stefanini have advanced a completely new theory o 
the mechanism of the anticoagulant action of sodium citrate. ^ 

When fresh human plasma made incoagulable by the addition of sodium oxa a e 



263 


THE ROLE OF 


CALCIOM IK THE COAGDLATION 


OF BLOOD. 



in order to obtain the required concentration of the anticoapidnnt. 'I’he jirothronibin time was then 
determined J, 5 and 10 minnte.s after ini.ving. 


centration of 12 mj\I or higlier, the absorption of prothrombin by Cn3(P04)2 gel 
is completel}'’ prevented. On rccalcificatioii, therefore, a full protlirombin activ- 
ity can be demonstrated in the treated plasma. Surprisingly, SrCh and i\IgCh, very 
■weak clotting agents wlien used as »rccalcif3*ing>> agents for oxalated orAmber- 
lite plasma ( 41 ), are only slightly less active than CaCL for citrated plasimi. Those 
results seem to warrant the conclusion that sodium citrate exercises its anticoagu- 
lant action not onl)’’ be depressing the ionization of calcium but also by combining 
■v\ith some factor which is active in coagulation. As prothrombin is usualh* 
absorbed by the Ca3{P04)2 gel, while the ftlabilc facton) is not, the evidence points 
to a combination between citrate and prothrombin. Apparently citrate can be 
removed from this combination with the addition of CaCl., or aiiy other bivalent 
ion, ^vith corresponding prompt restitution of prothrombin activity. 
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The findings: (1) that sodium oxalate acts as a 
itating ionized calcium hut also by removing tl 
for the coagulation of blood; (2) that sodium citra 
bining with components of the prothrombin co: 
can be removed by the addition of any bivalent 
nccted with the )>labile factors of prothrombin, as t 
only from plasma from which calcium has been 

point to the conclusion that calcium is active in coagulation only when combined 

It must be said, however, that some of these conclusions are mostly based on 
evidence of the indirect type, which leaves space for a different interpretation 
As an example, the findings presented do not rule out the possibility that sodium 
citrate may act as an anticoagulant only by forming a salt with calcium and thereby 
depressing its ionization. This possibility can be, however, discarded on purely 
theoretical grounds, as the low concentration of calcium required to determine coag- 
ulation and the high dissociation constant of calcium citrate (pK 3.22) (8) mah 
it rather unlikely that the concentration of citrate necessary to inhibit clotting could 
be sufficient to depress ionic calcium below the level effective for coagulation of 
blood. 

The results based on absorption experiments are also disputable in their signifi- 
cance. As is well known, prothrombin can be absorbed from oxalated plasma by 
means of several gels: Ca 3 (PO.,);, BaSOo, A1(0H)3, Mg(0H)2, each at its own optimal 
concentration. It is surprising to find that sodium citrate will prevent the absorp- 
tion of prothrombin by the first two gels only. This finding suggests that the pro- 
tective action of sodium citrate might be due to its ability to modify some physico- 
chemical properties of the gels necessary for them to exercise their absorbing 
activity, and not to the formation of a prothrombin-citrate complex. It is easy to 
demonstrate that sodium citrate greatly increases the solubility of CajiFOd^ gd 
while it does not influence, to any appreciable extent, that of the other three gels. 
This, however, cannot explain the differences in the anti-absorptive properties of 
sodium citrate, as the influence of the salt on the solubility of BaSO; and A1(0H)3 
gels is similar, and yet sodium citrate will prevent the absorption of prothrombin 
only by the first gel. Differences in specificity of absorption are probably a better 
explanation for the described finding, as will be discussed in another paper, now 

being prepared. • n rl> 

Another observation has been made, which might not be explainable wit e 
postulated theory of the mechanism of the anticoagulant action of sodium citrate. 
It is not usually possible to absorb prothrombin from »native)>‘ plasma, as promp 
clotting will take place, even when hemophilic plasma is used. e think, oweAe , 
that the result does not necessarily indicate that the presence of calcium m er ere 
wdth the absorption of prothrombin by the gels, but only that the contac 
plasma with the foreign surfaces represented by the glass and the ge causes som 
formation of thrombin and therefore clotting of the plasma, before al pro 

can be absorbed by the gel. „ Irium 

In conclusion, all the findings presented on the problem of the nature o 

* Collected with .Silicone technique, without addition of anticoagulants. 




o—'x.u.uuiyDyprecip, 

le metal from a complex necessary 
te acts as an anticoagulant by com- 
inplex, from which combination it 
ion; (3) that calcium is closely con- 
his factor disappears during storage 
comnletelv removed- nil t.h non 


THE ROLE OP CALCIUM IN TUE COAGULATION OP BLOOD. 


265 


whick is active in coagulation of blood seem to indicate clearly that ^ 

ncMve only when combined. Findings presented in detail m this paper 
possibility of the existence of a .calcium-labile factor, complex. The exact role of 
tircomplex in the process of coagulation of blood and even the clear demon- 
stration of its e.xistence ob\dously require further work based on a more direct 
experimental approach and probably on entirely new techniques. 

SiinimaiT* 

The introduction of new techniques in the study of blood coagulation has offered 
new possibilities for the study of the role of calcium in the clotting of blood. These 
new methods consist in the use of .Sihcone., a film with which blood can be kept 
incoagulable for a long time without any alteration of its properties or lysis of 
platelets, and of Amberlite IR-100, a resin which quantitatively removes calcium 
from the blood. The combination of the two methods permits one to obtain in vitro 
blood not different from that circulating in ^dvo with the exception of the complete 
removal of calcium. The further addition of measured amounts of calcium under 
different experimental conditions permits one to study with unprecedented accuracy 
the influence of calcium on the different phases of coagulation and on the process 
in toto. 

The most important results obtained with the use of these techniques can be 
summarized as follows; 

1. The calcium level optimal for coagulation of whole blood or plasma is of 1.5 
mM, practically identical to that of circulating blood; that for optimal conversion 
of prothrombin to thrombin of 2.5 to 10 niM. Calcium is the most effective clotting 
agent but its action is aspecific as also possessed by strontium and, to a much lesser 
extent, by magnesium. All these cations exercise an inhibitory effect at concentra- 
tions higher than the optimal one. 

2. All three phases of the coagulation process appear to be influenced by calcium, 
in artificial experimental conditions. Optimal activation of thromboplastin, in 
vitro, as expressed by the results of the prothrombin consumption test, requires 
a CaCI, concentration of 8—12 mM; optimal action of thrombin on fibrinogen takes 
place at CaCk level lower than 5 m.M. Calcium is most active in the phase of clotting 
leading to the formation of thrombin from prothrombin. 

3. ^ Decrease of prothrombin activity, due to the progressive disappearance of the 
.labile factor., and rise of the antithrombin activity during storage are closely 
related to the presence or absence of calcium, as they are maximum in plasmas 
made incoagulable with addition of sodium oxalate, sodium citrtite 0.02 M or pas- 
sage through highly active Amberhte and much less pronounced in plasmas made 
incoagulable mth sodium c-trate 0.01 M or passage througli only partially active 
Amberhte The influence of oaleinm on the stability of the .ihibile factor* seems to 
indicate the existence of a .calcium-labile factor complex.. 

4. EAudence is presented that: a) sodium oxalate acts as anticoagulant not only 

.a fcC ° mT’ ” combination ivith 

a factoi indispensable for the normality of the clotting process; b) sodium citrate 
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mluhts coagukton by combining mth one or mote factors of tie omiw u- 
complex m *cb it can be substituted by any bivalent cation (Ca. Sr iS T “ 
tins evrdence and the one presented in the previous paragrapl it is coMludri Z 
combined and not lomzcd calcium is the fraction active in coagulation of blood. 
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An Investigation of the Hypothesis of Tuhular Excretory 

Mass, Till. 

By 

J. A. BARCLAY, W. T. COOICB* and G. de MURALT.^ 

(Submitted for publication June 28, 1949.) 


In 1938, Smith, Goldriug and Chasis (1) put forward the important iiypothcsis 
that there was a limit to the amount of solute that could be excreted or absorbed 
in unit time by the renal tubides in man and, furthermore, that this limited amount 
was directly related to the number of actively functioning tubules. They termed 
this quantitative measurement the tubular mass. Tin, and, since the capacity of 
the tubules for reabsorption or secretion was therefore limited, they also pointed 
out that Tin must be independent of the glomerular filtration rate and plasma 
level of the solute, pro'vnded all the tubules were full}’’ saturated. Others (2 & 3) 
have questioned the validity of this hypothesis and in the course of our own 
investigations, results have been encountered which could not be reconciled Avith 
Smith’s theory. The amount of diodone or para-aniino-hippuric acid, excreted per 
minute by the tubules (f. c. the tubular excretory mass) at varying plasma levels 
has therefore been reinvestigated. 


Material and Methods. 

Eight females and two males (aged 20 — 53 years) formed the subjects for these 
experiments. Three were healthy medical students, four had hyjiertcnsion Avithout 
clinical evidence of kidney damage, tAvo had chronic and one subacute glomerulo- 
nephritis. The experiments AA’cre carried out Avith the patients recumbent, after a 
light lunch. Inulin and diodone or para-amino-hippuric acid aa'ci'c administered in 
normal saline b}’’ intravenous infusion at a rate of 10 — 14 ml per minute. Urine Avas 
collected by an indAvelling catheter and the clearance periods terminated by irriga- 

‘ QaecB Elisabeth Hospital, Birmingham 15 (Greatli Britain). 

■ British Conncil Scholar, 1947—1948. 
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tion witli 20 ml distilled water. The experiments lasted from 2^/ to A Ln 
arn^nt of fluid iotused varied from 1,500 to 2,000 ml. The plLa leT«t e 
Within narrow limits for at least two periods of 15 minutes before 
allowed to fall. The general prooedur.l illustrated by t™ e“™ tSt 
pendix. Tubular mass was calculated according to the usual formula. At the hioL 
plasma levels of diodone and para-amino-hippuric acid that were attained the 
extent of »binding)> was not checked, but according to Smith and Smith (4) the 
amount of free diodone increases wdth increasing plasma values. In calculatincr 
Tm, 0.73 has been used as the factor F. W. for diodone and 0.83 for para-amino 
hippuric acid. Consequently, the values for Tm at high plasma levels may he even 
lower than those given. The experimental procedure did not cause any vasomotor 
collapse, pyrogenic reaction, undue anxiety or discomfort, other than that asso- 
ciated with an indwelling catheter and continuous intravenous drip. Eecoveries 
of inulin wmre not affected by high concentration of diodone or para-amino-hip- 
puric acid. 


Results. 

In all experiments, at or just after the highest plasma level, the values for Tm 
diminished in amounts varjdng from 24 to 124 per cent, of the maximum observed 
figure. The results are given in detail in Table 1, and illustrated in Figures 1 and 2. 


Discussion. 

These results are not in accord with the hypothesis that there is a limited secre- 
tory capacity of the tubules. Of the possible explanations, errors inherent in tlie 
methods and techniques may be of sufficient magnitude to make the estimation 
of Tm difficult or, alternatively, the concept itself may be in error. 

In the calculation of tubular mass, accurate estimation of the glomerular filtra- 
tion rate is essential. At low plasma levels of diodone, errors in G. F. R. will make 
no significant alteration in calculated figure but at high plasma levels when the 
amount of diodone filtered may exceed that secreted by the tubules, small errors 
will cause great variations in the value for Tm. Errors in the actual estimation o 
inulin are those of the biochemical method used and should not be playing any 
part in the production of our results for essentially similar findings result if crea 
tinine clearances are used as a measure of glomerular filtration rate. Errors in 
urine collection, however, can cause marked variation in a clearance or 
dilation. The part played by such errors can be checked to some extent by p o in^ 
the diodone/inulin concentration ratios against the plasma level when t e ra los 
will be seen to diminish smoothly as the plasma levels increase. Averaging sue 
cessive periods will also diminish the effects of errors in urine collection an m 
Figures 1 and 2 are plotted such averages of three successive periods so t 
clearance period represents the average clearance over 40 to 60 minutes, e 
sultant curves show that the value for Tm is closely dependent upon t e p asn ' 
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Table 1 . 


Hypertension. 


== — 

Period 

Time 

Volume 
per min. 

Inulin 

Clearance 

Creatinine 

Clearance 

Urea 

Clearance 

Plasma ^ 
Iodine 

JrineCon- 

jentration 

I 

Tm 

Case i. 

Male Age 45. 
S. A. 1.71 

Case 2. 

Pemale 

Age 53. 

S. A. 1.95 

Case 5. 

Female 

Age 36. 

S. A. hU 

1 

1 

2 

3 

4 

5 

6 

7 

13 

11 

16 

37 

16 

13 

12 

4.4 

4.4 

6.0 

5.7 

4.9 

lO.o 

13.9 

41.5 

75 

120 

114 

92 

142 

124 

57 

75 

126 

106 

79 

100 

111 

56 

65 

100 

94 

69 

122 

134 

12 

12 

12 

24 

46 

82 

89 

440 
660 t 
1,000 ' 
1,950 
1,900 i 
1,400 
980 

16 

23 

49 

91 

62 

55 

55 

1 

2 

3 

4 

5 

6 

15 

15 

10 

16 

14 

10 

11 

19 

18 

16 

13 

8 

106 

208 

152 

134 

128 

67 

143 

209 

126 

135 

105 

100 

69 

65 

56 

62 

61 

90 

48 

54 

59 

140 

131 

124 

700 

900 

600 

800 

750 

1,120 

40 

89 

42 
— 9 
—23 

29 

1 

2 

3 

4 

I 5 

I 6 

7 

8 

9 

10 

11 

12 

13 

11 

10 

10 

9 

10 

10 

8 

IJ 

10 

10 

9.2 
! 13.4 

i 13.4 

1 13.9 

; 12.5 

i 8.0 

^ 9.4 

i 9.G 

: 13.1 

1 6.9 

10.0 
12.3 

12.0 

77 

84 

84 

83 

85 

77 

91 

76 

90 

56 

97 

75 

77 

106 

93 

93 

80 

87 

: 74 

72 

66 

62 

40 

1 51 

80 

115 

116 

96 

74 

65 

78 

56 

76 

70 

76 

49 

73 

81 

79 

6 

6 

6 

10 

15 

18 

21 

87 

81 

67 

52 

40 

28 

420 

270 

270 

325 

325 

470 

400 

760 

600 

620 

700 

500 

1 450 

35 

32 

32 

39 

31 

! 27 

1 

1 25 

25 

15 

33 

39 

40 

Case 4. 

1 

22 

5.4 

63 

147 

i 56 

39 

1,510 

, 63 

Female 

2 

14 

7.G 

88 

126 

53 

52 

1,430 

75 

Age 24. 

3 

15 

12 

119 

113 


79 

1,040 

; 66 

S. A. 1.7 G 

4 

11 

13.7 

120 

133 

76 

147 

1,050 

15 


5 

25 

13.4 

90 

52 

1 67 

151 

850 

10 


G 

16 

5.0 

i 101 

99 

i 45 

120 

1,670 

^ i 


7 

20 

4.5 

i 104 

j 

! 

1 

94 

2,150 

25 i 


level of diodone or para-amino-hippuric acid and does not maintain a constant 
level. 

Ekehorn (2) has criticized the original paper put out by Smith, Goldring and 
Chasis (1) on account of the inadequacy of its data. There is perhaps some 
justification for this criticism since the only case, presented as a figure, shows 
that Tm falls as plasma level rises. Eurther and more extensive data has been 
provided by Brun and his colleagues (5 and 6). From their results, it is clear that the 
values for Tm remain relatively constant and reproducible in normal subjects if the 
plasma diodone levels are kept between 20 and 30 mg per cent. Josephsen 
(3), on the other hand, when using a single -injection technique, encountered so 
many anomalous results, that he concluded that in damaged kidneys, Tm was not 
a valid measurement of functioning kidney tissue. Others (7 and 8), too, have en- 
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Table 1 (continued). 
Normal Subjects. 



countered negative values for Tm in kidneys damaged temporarily either in the 
experimental animal or in the human kidney. In several patients with pyelo- 
nephritis, Raaschou (1948) (10) encountered inconstant values for Tm which 
tended to increase with the continuation of the experiment (as for example Case 9 
of the present series). He was unable to account for his findings on technical 
grounds and though he had no unequivocal explanation, he considered that dif- 
fusion of diodrast from normal to diseased poorly vascularised tissues provided a 
possible underlying mechanism. Examination of his figures shows similarities to 
the present experiments, Tm tending to increase as plasma levels decrease. 

There is then published evidence that in diseased kidneys Smith s hypot esis 
does not always hold good. The experiments we are reporting are consistent 'wi 
such reports but since the plasma levels have been on the average much ig er 
than those hitherto reported, the more evident changes in Tm may we ye ex 
plained. The possible importance of the height of the plasma level is well il ustra e 
by one of the normal subjects (Case 6). In Fig. 2, the averaged results are gnen 
from w^hich it could be stated that Tm is constant between the levels of 2 an 
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Table 1 (continued). 





Gloinendo-Nephrttis. 





i 1 

Period 

j Time 

1 Yolutne | 
per min.j 

Inulin 1 
Clearance 

Creatinine! 

Clearance 

Urea 

Cl ea ranee j 

Plasma ^ 
Iodine < 

[Trine Con- 
centration 

Tm 

Case 0 . 

Female 

Age 38. 

S. A. l.SO 

1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

16 

11 

15 

11 

13 

14 
! 17 

29 

16 

5.G 

5.9 

5.5 

4.5 
5.0 
4.7 
3.3 
2.2 

4 

81 

121 

94 

68 

101 

126 

86 

51 

50 


98 

' 

5d 

49 

54 

57 

43 

36 

1 

6 

6 

30 

73 

72 

65 

50 

32 

18 

1,300 
900 
1,400 
1,600 1 
1,500 1 
1,600 I 
2,100 ! 
2,700 
2,100 ! 

69 

57 

57 

35 

29 

16 

37 

47 

70 

Case 9, 

Female 

Age IS. 

S. A. 1.47 

' 1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

: 10 i 

: 10 i 

1 10 ' 
15 j 
11 

12 1 
4 1 
11 

10 

10 

10 

10 

16.3 i 
17.1 

i 15.3 ! 

10.0 i 
8.7 

7.5 

11.0 

5.5 
6.9 
9.4 
6.9 
8.3 

160 

94 

140 

70 

40 

50 

80 

47 

69 

98 

98 

149 


! 

1 

7 

1 

24 

32 

60 

76 

84 

90 

74 

56 

38 

20 

200 

413 

503 

508 

662 

975 

1,175 

1,287 

1,362 

1,040 

1,525 

1,562 

23 

57 

49 

32 

37 

41 

29 

1 51 
62 
74 
103 

Case 10. 

Male 

Ago 32. 

, S. A. 1.9 

1 

1 

t 

i 

1 

i 1 

2 

3 

4 

5 

6 

7 

S 

9 

10 

11 

12 

* 11 
' 9 
' 12 
i 11 
i 8 

12 

' 10 

9 

11 

12 

, 20 

i 20 

\ 

I 6.7 

i 6.1 

i 7.8 

i 8.2 

i 8.3 

I 5.7 

i 7.7 

j 6.9 

! 6.0 

i 5.0 

4.7 
j 4.4 

200 

160 

195 

160 

160 

120 

168 

200 

166 

215 

235 

205 


1 84 

' 60 

! 78 

j 61 

! 62 

! 49 

i 57 

51 

59 

48 

47 

44 

10 

11 

15 

23 

27 

41 

39 

37 

34 

27 

20 

10 

1,680 

1,780 

1,050 

975 

1,050 

1,425 

1,300 

1,425 

1,575 

1 1,550 

! 1,740 

! 1,560 

95 

93 

59 

49 

51 
40 
45 
37 
49 
40 
42 

52 


The individual clearance periods, hov'ever, show that the maximum clearance is 
reached at 37 and thereafter falls away, and with the findings in the other nine 
cases in mind, the plasma level should have been raised to still higher levels to 
confirm or disprove the constancy of Tm in this case. 

Finther clues can be found from oiu: experiments by plotting the diodone or 
para-amino-hippuric acid/inulin concentration ratios against plasma level. In 
Pig. 3 the values for case 3 have been so plotted. In this experiment, inulin clear- 
ance remained relatively constant and averaged 80 ml per minute. Using this 
inulin clearance and taking arbitrary plasma values and Tm values of 20, 40 
and 60 mg per minute, the theoretical curves for diodone/inulin concentration 
ratios may be plotted against the plasma level. The resultant curves cut all pos- 
sible^ theoretical lines. Purthermore, with increasing plasma levels, the curve 
obtained is a true physiological self depression and is clearly distinguishable from 
the theoretical curve which is only an arithmetical depression. It is of interest that 
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this dirve IS practically identical to that pjvon hv Bmith nr.-t ]; 
the lopax-mulin cdearanco ratios against the plasma h'V. t i 

actual curve fails to fit the possible theoretical curvfs ’adr 
thesis. 



[Hi 


j.*. 



CniE2 







IT-i* 


PLASnPi LLVEL 

F 4 :. I. 1 , i?, 3 nnd 4. Hyjrrrtcri^-ion cl/nicAl rvMrrirr i f J^****-^. 

T(*prC‘'cntB the* nvfTnpo of three MicccB'-ive pericMh*. l)oj^re'*:^*n th^* vrthn' f r Itr. t 

nt hich Jeveh. 


In tbrot? rases the ratio fell below 1, a fiiuliin^ abo iiote^i I*} ' 

woubl nfrree witli liini that the most likt^ly explanation i*^ that part v 
<lio(lone is rea1)Sorbe(l. Since tlie phenomenon i< reversihh*% it ina’* h« 
sntrerested that this reversal of flou* is the result of tlie JnVh r*>n» 
soiute in the tn1)ular lumen and consecpient tip-'*! o( tie* tvrTual 
^railietUs. It is doubtful, liowever. wliether this can be tlo* vhob rxp. 
Newman (li) and Ids collea^ttes liave deinoru^t rat'll num^ rotjs <>th» r 1 ..^ 
in the beluivioiir of diodone at plasma levels at whiefi it^ r'o'ararv ** 
plasma flow. 

In eonrlusjon, our own exjwrience allied with other rep 


tn th^' 
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Fie. 2. Normal Controls. Case 6 and 7 Diodone. Cn.se 8 Pnrn-nmino-liippwric add. Each point represents 
^ tho average of three successive pcnocis. 


lead us to suppose that at present there is no easy way of determining Tni. Furtlier- 
more, the question as to whether any constant measure of kidney mass can ever 
be determined still remains to be answered. 



PLASriA DIOJDONE 

Fig. 3. Curves showing the determination cliodonc/inulin concentration ratios plotted against the 
iwasma level in Case 3 (open o). With inulin clearance concentration at 80 ml per minute, throe grapl^s 
theoreticaJly true if the Tm hypothesis bo correct, arc shown with 'i'm, levels of 20* 40 and 00 rag 
per mm. and arbitrary plasma levels at the corresponding diodone/imilin concentration ratios (closed 
•). It will be Scon that tim actual curve cannot bo fitted to the llioorotical curves, 

19 — Ada mecLScandinaiJ, VoLC.YXXV/. 
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Appendix I. 


Close 3 Zero time. Blank blood and commencement i. v drin oOO ml =qV i 
oO p. c diodone + 25 ml 10 p. c. inulin. 40 min. Discard urine 42 2 tl 
Urine I. 61 mm. Urine II. 70 min. Blood II. 71 min. Urine III CoS w!i 
saline + 6 ml 50 p. c. diodone and 25 ml 10 p. c. inulin. 72 min 2 ml 50 
1. V. ,8 mm Blood III. 80 min. Urine IV. 90 min. Urine V. 100 min irbe Vl'lQf"“ 

wT -m 1 “r • ^ 20 “I 50 p. c. diodone i. v 117 2 £ 

bottle oOO ml saline + 2o ml mulin + 20 ml 50 p. c. diodone. 120 min. Blld at' 

1 ^^2 min. Urine X. 152 min. Urine XI 162 mm" 

Urine XII. 1,0 mm. Urine XIII. 173 min. Blood VI. Completion of inwtS!Li 


Case 6 . Zero time. Blank blood, i. v. drip 500 ml saline + 5 ml 50 p. c. diodone + 25 

ml diodone. 31 mm. Urine discard. 35 min. Blood I. 46 min. Urine I. 61 min. Urine II 
65 _min. Blood II. 70 min. Second 500 ml saline + 25 ml inulin + 32 ml 50 p. c. diodone 
4- i. V. dose 5 ml 50 p. c. diodone. 82 min. Urine III. 86 min. Blood III. 97 min. Urine 

IV. 112 min. Urine V. 127 min. Urine VI. 131 min. Blood IV. 135 min. Third 500 ml 
saline + 25 m inulin -{-16 ml 50 p. c. diodone. 149 min. Urine VII. 160 min. Blood 

V. 168 min. Urine VIII. 184 min. Urine IX. 185 min. End of Drip. 186 min. Blood U. 
200 min. Urine X. 217 min. Urine XI. 225 min. Blood VII. 236 min. Urine XII. 


Appendix IL 

Inulin was measured by the method of Findlay and White (5), Para-amino-hippuric 
acid by the method given by Barclay, Cooke and Kenney (13), Diodone and Creatinine 
by the methods of Barclay and Kenney (14, 15) and Urea by the micro method of Conway 
and O’Malley (16). The formula used for calculating Tm was that given by Smith, Chasis 
and Goldring (1). 

Tm = Amount in Urine — Amount filtered per unit time = UV — FW Cin P where 
U and P are the concentrations in mg per cent, of the secreted substance in urine 
and blood, Cin fte clearance of inulin, F the fraction of the substance free and available 
for filtration and W the fraction of water in the plasma. 


References. 


1. Smith, H. W., Goldriiig, W., Chasis, H.: J. Clin. Invest., 1938, 17 263 . - 2- Ekehom 

G. : Acta Med. Scand., 1946, 124, 282. — 3. Josephson, J.: Acta Med. Scand.^ ’ p’ 

515 . _ 4. Smith, H. W., and Smith, W.: J. Biol. Chem., 1938, 124, 107. — •’ 

Hilden, T., Kaascbou, F.: Acta Med. Scand., 1947, 127, 464. - 6. Brun, C., mden, 1., 
Raaschou, F.: Acta Pharmacol., 1947, 3, 1. - 7. Bobey, M-> Eonglej^ L. J-. ^ 
Price, W., and Hayman, J.: Amer. J. Physiol. 139, 55 1943 -- 8. 

J. R., Whitehead, B. W., Chasis, H.: J. Clin. Invest. ^6. lOJJ. - 9- Eaas , ^ 
Studies on Chronic Pyelo-nephritis; Copenhagen, 1948 - 10. Smith, W. W, 

Am. J. Physiol., 1938, 123, 720. — 11. Newman, E., Uenecm, A., 

Calkins, E., Blurphy, S.: Bull. J. Hopkins, 1949, 84, 135. • ^ Kenney, 

H. L.: Proc. Exp. Med. and Biol., 1940,40,623. — 13. Barclay, J. A., Cooke, [ 

R. A.: J. Physiol., 1946, 106 P. - 14. Barclay J A and Kenney R_ A Bmchem 

1945, 39, 375. — 15. Barclay, J. A., Kenney, R. A.: Biochem. J., 1947, , 

Conway, E. J., O’BIalley, E. 0.: Biochem. J. 1942, 36, 655. 


Actsi Medica 


iea Scandinavica. Tol. CXXXVI, fasc. IV, 1950. 


From the 


Pathology Dopartaent, Ancoala Hospital, Manchester 4, Great Britain. 


The Secretion of Keticnlocytcs hy the Novmohlast. 

By 

FREDERIC DURAN-JORDA. 

{Sabmitted for publicalion Jinn; 28, 1949.) 


Normoblast Secretion of Reticulocytes. 

To observe bow hemopoiesis takes place in the human embryo, a set of embryos 
about 1 mm in size were studied in serial sections, so that the appearance and 
relationship of the normoblasts and red blood corpuscles present therein would be 
little affected by meclianical processes. 

The red blood corpuscles contained in the sections contrasted in size with the 
normoblasts, which varied from a very small cell (4.:) //) consisting almost entirely 
of a nucleus surrounded by a small halo of cytoplasm, to a cell (16. C //), almost 
foiu times as large. The fully developed normoblasts were not homogeneous cells, 
but appeared to have a compound structure (figs. 1 — 3). Some normoblasts were 
breaking off parts of their cytoplasm, and in some cases tlie size of these broken 
portions corresponded to the size of a red blood corpuscle (figs. 4 — 7). These ob- 
servations were accepted as genuine facts because of the numeroxis times the 
phenomenon was observed. It could not have been produced b}-^ the mechanics 
of smearing because the observations were made in sections. In a few cases, remnants 
of normoblast cytoplasm of a considerable size could be found (15. 1 // average 
diameter), one in particular having a volume corrc-sponding to 4,1 red blood 
corpuscles (fig. 8). 

In order to study the comparative volumes between the rod blood corpuscles 
and different nucleated red blood corpuscles, the following method was used. 
The cells were measured with a micrometer ocular, and the red blood corpuscle 
was taken to have an average volume of 88.8 cu. ft. Any nucleated red cell to be 
compared with this was measured in several diameters to calculate the approximate 
area of the cell, but to obtain the volume the average thickness of the cell was 
accepted as only 2.1 //. This measurement corresponds to the thickno.ss of an anu- 
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c.n es a smaller volume than it has in reality. "’■''y ‘'''"^ays 


Scciwns flahw! u-!tl, haanaloryUn and cos!n. (Figs. ]-_s). 



H»>IK 


I'ig. 1. Ilurnnn embryo. Arrow points to 
n red blood corptisclc. 




^ < 



Figs. 2 and H. Sequence of normol>Insts from a human embryo in tlio process of growing. In fig. 3 the 
large normoblast ha.s a volume 10 (imc.s bigger than a red blood corpuscle. 


Example: 

Talcing a nucleated red cell with minimum diameter of 14 // and maximum dia- 
meter of 16.8 //, the average diameter will be 15.4 // which gives an average radius 
of 7.7 fi 

The volume = rr X (7.7)= x 2.1 = 391.1 cii. //. 

=: == 4.4 red blood corpuscles, 

vol of r. b. c. 88.8 

Tlic accompanying pictures suggested that the red blood corpuscles in the 
embryo were produced by a cytoplasmic extrusion from the normoblast, ic 
afterwards became a very small cell composed practically of onl) a nuc eus \\\ 

a tiny halo of eosinophil cytoplasm. • -j j ■ f + 'o 

In previous studies (Duran-Jorda 1943, 1947), hemopoiesis Avas divide in o 
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tue secretion op reticulocytes by the normoblast, 



Figs. 4—7. Humnn embryo. Xornioblnsts brenking out parts of their cytopln.sm. 










Fig, 8. Human embryo. Cytoplasmatic portion of a normoblast with a volume equivalent to 4.4 red 

blood corpuscles, 

processes, one the extra-uterine, which was a secretion hy tlie eosinopiiil poly- 
morph and is responsible for 99 % of red blood corpuscles; the otlicr, described as 
the intra-uterine process, accounts for blood formation in the embryo, but in the 
adult, this process secretes only 1 % of red blood cor])usclos, represented by the 
reticulocytes. 

In order to study the origin of the reticulocytes from an objective point of view. 
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Smears from human adult bone 
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marrows, stained with cresyl blue and 


May GrunwahhOkm 



Pigs. 9— 22 



Fig. 0, 


Fig. 10. 



Fig, IL 


Fig. 12. 



Fig. 13. Fig. 14. 


a systematic study of 150 sternal bone marrows was carried out, and the blood 
smears were stained with a differentiating triple stain to show the nature of the 
red blood corpuscles. 

Teclmiqiie. 

Some very clean slides were smeared with cresyl-blue in a 0.5 % alcohol solution, 
and the stain was allowed to dry on the slide. A drop of bone marrow blood was 
smeared on top of the stain and then covered quickly by a Petri dish to prevent 
quick drying, so that the reticulocytes would have time to pick up the cresyl ue. 
After 3 min. the lid of the Petri dish was removed, the slide dried quickly in t e air 
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reticulocytes by the KORMOBLAST. 
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x<j„g 9—16. Reticulocytes alongside normoblasts. Some are still attached together by a c\ toplasmatic 


r — 



Fig. 17. One normoblast 
attached with a long string 
of cytoplasm to two leti* 
culocytes. 



Fig. 18. Two normoblasts showing a 
very ragged cytoplasm. 


and then stained with May Grumvald-Giemsa. If the drop of blood was too thick, 
the cresyl-blue produced a form of agglutination of the red blood corpuscles and 
made the slide very difficult to study. It was necessary, therefore, tliat the drop 
should be more on the small side than on the large. 

On these adult bone marrows, similar observations were made to those made in 
the embryo, the only difference being that many bone marrows were required to 
arrive at the sanre conclusions. It could be seen that the very tin}’ normoblasts, 
Avhich have been described as expelled nuclei, were really in a number of cases, 
only nuclei surrounded by a very small halo of eosinophil cytoplasm. 

The normoblasts presented a wide range of sizes, but in megaloblastic bone 
marrows the hemopoietic cells were large enough (20 fi diameter) to contain about 
9.4 red blood corpuscles. In this case, the comparative volumes were worked out 
by the method described prcTuously. 

The use of the triple stain was very effective for studying the relation between 
the normoblast and the reticulocytes, and after a large number of bone marrow 
investigations, it became apparent that man}'- normoblasts appeared in the neigh- 
bourhood of reticulocytes, or vice-versa. 
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I’lg. Ifl. Nucleus of nn undefined coll 
surrounded by nbout 7 reticulocytes, 
homo of the reticulocytes nre still envel- 
oped in the mitochondrin of the evto- 
pln-sni of the cell. 


durax-jorda. 










(f' 


^'ig- 20. Two 




equivalent to 

respective!}’. ’ 



J’ig. 2L Polymorph nie- 
galoblast with a volume 
equivalent to 12 red 
blood corpuscles. 



Fig. 22. Karyokincsis of the normoblast producing two fully developed normoblast daughters. 


In some microscopical fields, the normoblast appeared in the region of from one 
to three reticulocytes, and in other fields, the normoblast formed the centre of 
atti'action of an agglutinated body of two or three reticulocytes. Some fields showed 
a normoblast immediately alongside a reticulocyte. Where the normoblast and the 
reticulocyte were side-by-side, they were sometimes attached together, forming 
one celJuiar body. This union was regarded sceptically at first in case it turned out 
to be two cells superimposed, but the following facts supported the interpretation 
that the phenomenon was really a mechanism of normoblast secretion. 

A free reticulocyte had a circular shape similar to a non-reticulated red blood 
corpuscle, but the shape of the reticulocyte attached to a normoblast had an ab- 
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normal raggedness. This was not considered to be the result of any process of 
agglutination as only normoblasts and reticulocytes which had a margin o separa 
tion from the other cells were studied, in order to avoid any possibility of exterior 
pressure, and the surrounding red blood corpuscles had retained their proper shape, 
which contrasted with the unevenness of the reticulocyte attached to the normo- 
blast. . p • i.- 

After staining with the triple stain it was taken as a sign of a genuine secretion 

that the normoblast and reticulocyte should show the same shade of orange, which 
contrasted not only with the red blood corpuscles around them but also with any 
neighbouring normoblasts and reticulocytes. 

In every case the appearance of the reticulation present in a particular normo- 
blast and reticulocyte pair was the same, and in some instances, it could be seen 
that the reticular material was still linking the two bodies. As far as could be ob- 
served under different microscopical foci, the bridge which joined the two bodies 
appeared to be a genuine one. 

A fact also in favour of secretion was that mathematically, a normoblast attached 
to a reticulocyte should not be found as frequently as it is in a normal bone marrow 
(figs. 9, 17). 


Example: 

In a normal bone marrow, there can be calculated in every cmm of blood: 


4.960.000 red blood corpuscles 

45.000 white blood corpuscles 

5.000 nucleated red cells (which have been taken to be all normoblasts) 

50.000 reticulocytes 


Ha\ang picked out a normoblast, the mathematical chances governing the nature 
of the adjacent cells are as follows, in every 1,010 cells: 

Normoblast 1. 

white blood corpuscles 9. 
reticulocytes 10. 

red blood corpuscles 990. 

These being the simple proportions in which the cells occur in the bone marrow. 
It will be seen, therefore, that the chances in favour of a normoblast being to- 
gether with a red blood corpuscle as against a reticulocyte are as 990 : 10. 

Some normoblasts had a very ragged cytoplasm with ragged portions broken 
off, but it was very difficult to conclude that this was a mechanical defect as 

normoblasts found in neighbouring fields and red blood corpuscles had a normal 
aspect (fig. 18). 

In pathological bone marrows of patients with very grave anemia of different 
types (normoblastic and megaloblastic) and who had less than 1 million red blood 
corpuscles, the secretion of the reticulocytes appeared to be carried out in bulk 
by some cells which were always destroyed by the mechanism of smearing, leaving 

rountdb7 " “to classify as belonging to any particular typc'knd sur^ 
rounded by a group of reticulocytes which all had the same characteristics and were 
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sHinvraiiiMd m remnants of mitoctiondria from tlie dcstroved cell ffi. , 

10 ItoTie marrow contaiucd large mimlrers of mcgaloblnsts, L« facts » ?' 
to 1,0 wort , reportnrg One was the huge site of some of the n eg„l„i . I';" 
a volunm arge enongh to contain 9..| rod Wood corpascles, and the ofc ttit 

cXdigs or:;;'' »■“ poiym.,ph.r:; 

The l.revions observations described in the adult bone marrow of the sectelio. 
of the reticulocyte by the normoblast, arc in every way similar to the ohsctvalieK 
previously seen m tlie einliryo, and support the interpretation of the fact that in 
the cinbi \ o, the norinohlast secretes tlie red blood corpuscles. 

The phenomenon of cytoplasmatic extrusion appears to he not only exclusive to 
the normoblast but can also be seen occasionally in different bone marrow cells, 
myeloblast and lymphocyte, wliich extrude parts of their cytoplasm. 

Anodicr fact worth mentioning which can he easily appreciated in hone marrow 
investigations, is that the normoblast with an cosinopliilic cytoplasm dmdesinto 
two normoblast daughter cells which have the same characteristics as the parent 
cell. This demonstrates that some normoblasts are produced as such, and do not 
require any previous step of maturation from hematocytohlast and pro-normo- 
blast to become a normoblast. 


Summary. 

1. In the human embryo the normoblast nucleus always appears to he sur- 
rounded by a halo of cytoplasm. 

2. The normoblast attains a volume equivalent to 10 red blood corpuscles. 

3. The red blood corpuscles of the embyyo arc a product of normoblast extrusion. 
•1. In different human bone marrows, a sequence of normoblasts of various sizes 

can be followed, similar to that seen in the embryo. 

5. By the use of a triple stain, it can be seen how the normoblast secretes the 

reticulocyte in the luiman bone marrow. 

(5. In bone marrows with a megaloblastic reaction, it is possible to emons ra e 
the existence of mcgaloblasts, some with a polymorph nucleus, and wit a cy o- 

plasiu able to contain 10 red blood corpuscles. i n i-ajvidp.! 

7. Tlie author also stresses the fact that the hcmoglobinized normoblast dn ides 
and produces two fully developed normoblast daughters. 

I am very grateful to Professor Wood Jones for his 

tbis work, mid also to the Physicians f to' vhom I owe ve^y 

tion with patients; not forgetting Mr. Jeffrey B. Dean, . •) 

many thanks for the photomicrographs. 
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The Influence of Distance on the Pitch of tlie 
Percussion Note. 

By 

H. C. BURGER, D. Sc. and F. L. J. JORDAN, M. D. 

(Submitted for publication July 16, 1949.) 


For an appreciation of the percussion sounds of the thorax, tlie distance of tlie 
examiner’s ear from the wall of the thorax is important. Selling (1907) pointed 
out that in the lecture room the difference in percussion notes was more easily 
observed by those students who sat further away tlian by those sitting nearer. 
He concluded that the resonant note over the lungs which is heard over a greater 
distance than the dull percussion note, has a greater amplitude and this was con- 
firmed b}’’ Fahr and Brandi (1929). The practice of )>threshold percussion* is 
also based on this conclusion and in this method which aims to outline the more 
or less dull zones on the thorax (relative and absolute cardiac dullness), the ear 
is placed at such a distance that the duller note is no longer observed. 

Selling believed that the differences in frequency were responsible for this 
phenomenon. Stumpf (1883) and Lucac (1904) had already found that low notes 
are more easily observed at a greater distance than high notes. In the lung sounds 
which can be heard more easily at a greater distance, the lower frequencies are 
better represented than in the duller percussion notes where the higher frequencies 
originating from the pleximeter jnedominate. At a distance, however, the higher 
frequencies are not weakened as much as the lower ones, so that the phenomena 
discussed by Selling are based exclusively on a difference in amplitude. Landes 
(1940) proved that high notes supersede the lower ones. He compared the per- 
cussion note with a microphone at a distance of 15 cm from the chest wall with 
the one at 50 cm. In the graphs made with the microphone at a distance of 
lo cm from the chest wall, vibrations of 70 — 80 Hertz (Hz) occurred (ftcavitary 
vibrations*) as well as those of about 170-230 Hz. At a distance of 50 cm these 
bigher frequencies which arise in the lungs appear to their full advantage. The fact 
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Fig, 2, A sphere moves backwards and for* 
wards between the dotted positions, while 
the radius remains constant. 


A computatjoii of sound radiation is only possible for a mathematically simple 
form of the radiating body. Therefore the thorax is approximated by a sphere 
\^dth a diameter of 20 cm. There are two simple ways in which a sphere may ti’ 
brat-e, viz. one in which the centre remains stationary while the radius increases and 
decreases periodically (Fig. 1)^ and another in which the radius remains comtant 
while the centre moves periodically (Fig. 2). Neither of these vibrations gives a 
good idea of what happens during percussion. 

In this case the chest wall would vdbrate but the back would not mo% e at all. 
This is shown by obtaining mean values of the movements represented in Figs. 
1 and 2. As the sound radiation may be computed in both cases (Eayleigh. 1896), 
the average can also be treated theoretically. ^ 

The result of it is reported here though we shall omit the computation. ^ 
intensity of sound decreases with increasing distance from the chest wa . 
has been shown by plotting the decrease of intensity in decibels on the or na 
when we go with ear or microphone from the immediate \'icimty of the c e^t wa 
(distance = 0) to points further away from it. (Fig. 3.) 
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INFLUENCE 


OF DISTANCE ON THE PITCH OF THE PERCUSSION NOTE. 


This figure shows that the decrease iu intensity amounts ^ 
low notes^(50 Hz) than in the high ones (400 Hz). An increase of the distance from 
10 to 60 cm decreases the intensity of the Imv note 9 db more than that of higher 
ones. This theoretical result may explain the fact that with ^eater distance t 
note grows appreciably higher on account of the relative weakemng of the lower 

components. 


O 
db 

lO 

20 

30 

40 

O 10 20 30 40 50 60 cm 



Fig. 3. Decrease of intensity in decibels of the percussion sound at various distances from the ear to 

the thorax. 


This may also be described in a less exact way. If we suppose that the source 
of the sound under discussion is a vibrating sphere (Fig. 1), pulsating periodically 
between the two dotted positions, the problem becomes simplified. In the case 
of great frequencies the disturbance of the equilibrium (= sound) spreading in 
all directions, -will decrease in intensity according to the law that intensity is 
inversely proportional to the square of the distance R from the centre of the 
sphere. This is obvious from the consideration that the energy of sound which is 
being transmitted, is distributed over spheres of increasing size, and consequently 
the energy passing per cm= per second becomes smaller, inversely proportional 
to the surface 4 ct: R^ of these spheres. 

If the frequency, however, is smaU, the inertia of the air will hardly be notice- 
able near the pulsating sphere. The air spreads radially and back again to the 
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sphere while tliis becomes bigger and smaller in turn. A quantity of air, independent 
of the radius R of the spherical surface, passes through a large spherical sntface 
which surrounds everything. Consequently the velocity of the air is inversely pro- 
portional to Rs. As the intensity of sound is proportional to the square of the 
amplitude (= velocity), this intensity will be inversely proportional to = pi 
When the frequency is smaller and the distance is increased the intensity of 
sound decreases far more rapidly (proportional to 1/R<) than it does in great 
frequencies (proportional to 1/R-). Consequently the low tones are relatively 
weak further away and the resulting sound is higher. 

Apart from this purely physical phenomenon we must not forget that the two 
terms pitch and frequency are not identical. The difference between these terms 
is so slight when a sound like the one we hear during percussion is concerned that 
wc must assume that the fact that a percussion note sounds higher further away 
from the thorax, must be explained physically in the way described above. The 
observations of Landes (1940) confirm this theory. 


Suininary. 

The percussion note is higher further away from the thorax than nearer. This is 
explained by purely physical considerations. 
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Steroid Hormones in Hepatitis. 

By 

M. BJ0RNEBOE, CHR. HAMBURGER and M. JERSILD. 
(Submitted for publication July 23, 1949.) 


A very marked increase in the incidence of chronic hepatitis occurred in Den- 
mark during the years 1944 — 1946 (1 — 5), but it tvas remarkable that the disease 
was found almost exclusively among women past the menopause. 

Because it was thought that investigations into the metabolism of oestrogenic 
hormones in these patients might help to explain this peculiar phenomenon, ex- 
periments were designed in collaboration between Dept. Ill of Kommunehospitalet 
(M. B.), Dept. B. of Bispebjerg Hospital (M. J.) and the Hormone Dept, of the 
State Serum Institute (C. H.). 

Several animal experiments and clinical observations suggested that the liver 
plays an important part in the metabolism of oestrogenic hormones. Zondek 
(1934) (6, 7) found that oestrogens are rapidly destroyed in the body and tbat in 
\dtro they are inactivated by minced liver tissue, whereas tissue from other organs 
was ineffective. 

Further e^^dence was produced by Israel et al. (1937) (8), who by heart-lung-liver 
perfusion experiments showed that oestrogenic substances are inactivated only 
when the liver is included in the system. Several experiments have shown that 
oestrogens have little or no effect when they have to pass through the portal 
system, before reaching their destination, i. e. uterus, vagina etc. When ovaries 
are implanted subcutaneously in castrated female rats, the typical oestrous re- 
action is seen in the vagina, but not when they are implanted in the mesentery 
(Golden and Severinghans, 1938) (9). On the other hand, pellets of oestrogenic 
substances implanted in the spleens of adult castrated female rats produce oestrus 
only for a brief period and then become ineffective, but when the blood is diverted 
from the spleen directly into the systemic circulation, the specific action of the 
hormones reappears (Biskind, 1941) (10). Pedersen-Bjergaard (1939) (11) found 
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that in castrated rats 10 times the amount of oestrone is reodr.^ . 
oestrus when it is injected into a mesenteric vein than when iniectll i f I? 
vein Most of the hormone disappeared when passing throng h^Hve^ U 
paratively slight effect of the genuine oestrogens when taken by mol i J l T 
0 hepatic inactivation. "When severe damage of the liver is produppri 
tallj such as hr poisoning with carbon tetrachloride, the amount of e2r“; 
oestrogens in the blood is increased more than in the control animals, appaCtb 
because the poisoned liver is no longer capable of inactivating the hormone h 
ei^anced effect of exogenous oestrogens was demonstrated in adult rats nobonefl 
With carbon tetrachloride by Pincus and Martin (194:0) (12). 

The inactivation of oestrogenic hormones by the liver explains several oh^na 
tions^ in human pathology. ^ early as 1932, Silvestrini (13) described gyneco- 
mastia in patients who had cirrhosis of the liver. The same phenomenon has been 
observed by Edmondson et al. (1939) (15), 3Iorrione (1914) (16), Rather (1947) (I?) 
and Lloyd and Williams (1948) (18). Several cases of gynecomastia were noticed 
amongst concentration camp prisoners from World War II, presumably because 
malnutrition had caused insufficiency of the liver (.Jacobs, 1948) (14). The failure 
of the damaged liver to inactivate the endogenous oestrogens causes a rise in these 
substances resulting in mammary and testicular ahnormahties (15 — 18), Bean 
(1943, 1945) (19 — 20) drew attention to the spider nae^d which are found in in- 
sufficiency of the liver often together with eryrthema palmaris, telangiectases in 
the mucosa of the nasopharynx and the rectum, etc. It is reasonable to assume that 
these svmptoms are due to an increase in the circulating oestrogenic hormones, 
the more so because the symptoms are aggravated by the administration of oestro- 
gens. Furthermore, the urinary excretioir of oestrogenic substances has been 
claimed to be increased in young men suffering from acute hepatic disease (Gilder 
and Hoagland, 1946) (21)* and in men suffering from chronic hepatic disease 
(Glass et al. 1940) (22), but it must be admitted that the assay of these small 
amounts of oestrogens is inaccurate. 

In women suffering from hepatic insufficiency the following symptoms occur 
apart from the already mentioned skin and mucosal vascular disturbances: post- 
menopausal uterine bleeding, hyperplasia of the endometrium and an abnorma y 
high excretion of oestrogenic substances. The normal variations m 
excretion during the menopause were thought to obscure the interpre a ion o 
urinary analyses, and in post-menopausal women the exact quantitative deter 
tion of the urinary oestrogens is of necessity unreliable. We t ere ^ 1 ,^ 

the metabolism of oestrogenic hormones by giving large ° 

mouth and afterwards determining the oestrogen excretion, .uc 
been performed in male patients with hepatic cirr osis y ass e 


the xecoverv was very high, the total values ranging 


of the injected dose in 3 of 4 patients. In July^l947, wheii our t}ieir 

were almost completed Zondek and Black (1947) (-<^ 3^^ ni^ and Stimme' 

oestrone clearance tests in women suffering from hepatitis. Stealy and 

(1948) (24) made similar investigations. 
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Original Investigations. 

The investigations include the determination of urinary oestrogens in a group 
of 11 ■women suffering from chronic hepatitis and a control group of 12 "women 
past the menopause ndth various diseases not likely to influence the liver function. 
Both groups received large quantities of oestrone by mouth. The 17-ketosteroids 
were estimated in 11 men and one woman suffering from acute hepatitis. 


(1) Oestrogenic substances 

All the patients were given a single dose of 100,000 I. U. of oestrone (10 tablets 
of a commercial preparation, Ovex Leo). The urine was collected for exactly 24 
hours following the administration of oestrone and the oestrogenic substances 
were estimated, the total amount was measured after acid hydrolysis and benzene 
extraction, and the content of »free» oestrogens was determined in the untreated 
or diluted urine. 

The biological method of assay was used, the cornification of the vaginal epi- 
thelium of adult spayed mice being the criterion of response. Most of the oestro- 
genic substances in the urine are normally linked to glycuronic acid or sulphuric 
acid, and only a small amount is found as ftfreeo oestrogen. The conjugation takes 
place presumably in the Uver. 

Oily solutions of the benzene extracts were used for the determination of the total 
amount of oestrone and the mice were given 3 subcutaneous injections in 48 hours. 
In the assay of the non-conjugated oestrogens the mice were given 5 subcutaneous 
injections of the original urine for a period of 48 hours. The mouse units were con- 
verted into international units of oestrone on the basis of the dose-response curves 
for oestrone in oily and watery solutions. 

The results (Table 1) show clearly that the patients with cirrhosis have, on the 


Table 1. 

Oestrogenic substances excreted during the first 2i hours in urine collected after the oral ad- 
muustration of 100,000 I. U. of oestrone to patients with chronic hepatitis and to controls. 

I. U. of oestrogens per 24 hours. 


Patients with 

hepatitis 

Controls 

total 

free 

total 

free 

96,000 

3,600 

96,000 

2,000 

90,000 

2,300 

75,000 

10,800 

75,000 

13,500 

48,000 

2,000 

60,000 

9,000 

24,000 

3,600 

42,000 

6,500 

24,000 

1,800 

36,000 

2,000 

24,000 

1,600 

30,000 

18,000 

24,000 

1,600 

30,000 

2,500 

21,000 

3,200 

21,000 

13,000 

12,000 

3,000 

21,000 

4,500 

12,000 

3,600 

12,000 

5,800 

6,000 

900 

. — - 


600 

250 

Averages: 47,000 7,300 

Acta med. Scandinav. Vol. CXXXVI. 

30,600 

2,900 
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average, excreted more of the oestrogen administered than +u 
this applies especially to the »free» oestrogens. Considering 
values obtained, the difference between the two grounsTs not^ 
of assays is not large enough to aUow of a 

figures and the technique used does not indicate thi type o e Sn 
Several investigations into the metabolism of the oestrogeS have S tbu ’ 
organism is capable of converting oestrone into oestradiol and L tr ol fpt 
and Pear man 1942 (25); Schiller 1945 (26)), but it is not known whether t War 
obsm follows the same lines m patients with hepatic insufficiency as in indiridll 
Muth normal bver function. As the biological activity of the various oestrogens 
differs considerabl}^, a fair evaluation of the results is difficult, but the hriher 
oestrogen excretion in the cirrhotic patients suggests an impaired inactivation of 
oestrogens. Our results agree with those of Zondek and Black (1947) (23), ivlio 
found an increased amount of oestrogen in the blood from patients with hepatic 
disease 4 hours after the injection of 250,000 1. U. of oestrone and also an increased 
urinaiy oestrogen excretion. The impaired oestrone clearance was only observed 
in patients vdth advanced cirrhosis; of the other bver function tests the produc- 
tion of urea was closely related to the oestrone clearance. 


(2) 17-Keloslerokh 

The most important 17-ketosteroids in the urine are andiosterone, etiocholano- 
lone and dehydroandrosterone. In women they are produced exclusively by the 
adrenal cortex, but in men also by the testicles. The excretion is therefore higher 
in males than in females. The amount excreted daily increases during puberty 
and reaches its maximum in the middle of the twenties; during the next decades 
the excretion diminishes graduallly. Yerj high values are found in tumours or 
in hyperplasia of the adrenal cortex and lowest values in patients with Addison's 
disease and panliypopituitarism (Simmonds’ disease). Values just below normal 
are frequent in patients with chronic debibty. 

The 17-ketosteroids produce a red-idolet colour with meta-dinitrobenzene (Zim- 
mermann's reaction) and the assay in the urine is easy to perform and reliable. 
Gilder and Hoagland (1946) (21) found decreased If-ketosteroid excretion in early 
acute hepatitis; the values gradually rose during convalescence and reached the 
normal level 20 to 50 days after the onset of the disease. We have performed a 
similar investigation in 11 men and one woman suffering from hepatitis ( i^.. • 
About the normal values and the technique employed the reader erre o 
Hamburger’s papers (1948 a, b) (27). On the average the 17 -ketosteroid excre ion 
was found to be considerably lower during the first 2 3 weeks of the isease mu 

below the lowest normal values, but during the next few weeks the excretion ru 
to values within the normal range; one of the patients had, ^ . j 

values as late as 10 weeks after the beginning of the illness. This 
severe hepatitis with jaundice lasting 4 months. We thus confirme e m c 
of Gilder and Hoagland (21) that the 17-ketosteroid curve Mows the coin. 

the disease. . . . • r,. u 

The low 17-ketosteroid level at the beginning of infectious hepatitis m ^ 
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interpreted as secondary to the increased amount of oestrogen in tlie organism. 
Such an antagonism between the male and female sex hormones is generally ac- 
cepted and is thought to be due to the reciprocal gonad-pituitary relationship. The 
antagonism would explain the clinical finding of testicular atrophy in cases of hepa- 
titis. Gilder and Hoagland (21), however, did not accept this hypothesis since the 
restoration of the 17-ketosteroid values preceded the fall of the abnormally high 
oestrogen output. The cause of the low 17-ketosteroid excretion might also be in 
the liver disease itself, but it would then be difficult to explain wh)* the damaged 
liver function results in high oestrogen and low 17-ketosteroid excretion. The most 
reasonable interpretation of the findings is, that the Ioav 17-ketostcroid values arc 
due not so much to the impairment of the liver function as to the reaction of the 
organism to damaging stimuli. Forbes et al. (1947) (28) and others have shown 
conclusively that the 17-ketosteroid level normally responds to all kinds of bod- 
ily injury (trauma or acute disease) by a transient increase of one or a few' days’ 
duration follow'ed by a marked depression and a gradual return to the normal 
values during convalescence. 

Although om- investigations have provided no answer to the question w’liy the 
cases of chronic hej)atitis in Denmark a few’ years ago almost exclusively occurred 
in women past the menopause, our findings support the view' that the liver plays 
a part in the normal metabolism of the steroid hormones. For the present the 
biological assay of the urinary excretion of the oestrogenic substances and the 
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chemical test for 17-ketosteroicTs are of little vnl„« oe 

liver ftuiction. ^ of evaluating % 

Summary. 

_ The urinary excretion of oestrogenic substances ^vas determined biolofrin^u 
in 11 female patients suffering from cirrhosis of the liver and in controls after J 
oral aclministrntion of 100,000 I. U. of oestrone. 

riie patients ^vith hepatic disease excreted on the average a higher nronortlnn 
of the hormone given than the controls particularly in the fL of non-conL rd 
(iifrec')) oestrogens. ^ ° ^ 

The 1 (-ketosteroid excretion in the lu-ine was followed in 11 male and one female 
jiaticnt with acute liepatitis. The values were low in the early stages of the disease 
and rose to normal values during convalescence. 

Our findings did not provide an explanation of the peculiar phenomenon that the 
cases of chronic hepatitis during the epidemic in Denmark in 1941—46 almost 
exclusively were found among women past the menopause. 
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Ziir Frage des Ycrraiigerteii QT. 

Von 

OLOF LJUNG.‘ 

(,Hci (ler Rednktion am i. Angnst 19d9 eingcgangen). 


Das QT Intcrvall oder die clektriscbc Systole des Herzens undert sicli stark 
mit der Herzfreqiienz. Urn das Vcrbiiltnis des normalen QT znr Herzfrequcnz 
zu bereebnen, ist seit 1920 cine grosse Anzalil inehr oder weniger umstandliclicr 
Formein vorgelegt worden. Ein Felder der ineisten Fornieln ist unter anderem, 
dass sie allzu umstandlicli filr den praktischen Gcbraxich sind. Die vom Verfasser 
vorgescblagene Formel QT = 0.2 x HR -f 0-18 i O.O-i sek. gibt sclmcll cinen 
zumindest fiir praktischen klinischen Gcbranch zufriedenstcllcndcn Wert. Dabci 
ist das Intercsse vor allem auf den oberen normalen Grenzwert gerichtet, also 
auf den Wert 0.2 RR -f 0.22 sek. (Ljnng 1918, 1919 b). Yorgcschlagcne anderc 
Formeln, Tabellen oder Normogramme, vclclic im Gebranch sclnvierigcr nnd 
zeitraubender sind, geben keine zuverliissigeren Werte. 

Der praktische Idinische Wert der QT Bcurteilnng nuiss bisher nls rccht nn- 
bedeutend angesehen werden. Das verliingerte QT bei Hypokalzamie ist bekannt, 
und die Beachtung diescr Tatsache hat in nicht venigen Fallen von Hypokalz- 
ainic zur richtigen Diagnose gefiihrt, vo die Abvesenheit typischer Tetanie- 
Symptome die richtige Benrteilung des Krankhcitsbildes verhindert hatte. Das 
Interesse fiir die Beurteihing des QT ist zeitAveise etavas lebbafter gcAvesen. In 
U. S. A. hat das Interesse fiir diese Fragc in der letzten Zeit anscheinend dnrch 
die Untersuchmigcn A^on Taran nnd Szilagyi (1917) zngenommen, Avclcbe dabin 
deuten, dass ein verlangertes QT das Aviebtigste clcktrokardiograpbiscbc Zeiclicn 
fiir rheiimatische Carditis beim Kindc sci. Das Interesse fiir die QT Bcurteilnng 
scheint Aveiterhin gestiegen zu sein, nachdoin Hegglin 1917 seine intoressantc 
Monographic iiher »Die Klinik der energctisch-dynamischon Herzinsuffizienz» 
herausgegeben hat. Hegglin findet bei einer Reihe von Krankheiton cinersetis oin 
verlangertes QT InterA'all, also cine A’crliingerte clektriscbc Systole, andcrsoits cine 
verkiirzte mechanische Systole: cr bezcichnct dicsen Zustand nls cncrgetisch- 
dynamisebe Herzinsuffizienz. Diese kommt nntcr anderem bei Storungen im 
KoblebydratstoffAvccbsol, bei infektionen nnd toxisclicn Zustiinden, 

^ Lasarettet Karlstad (Sweden). 
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a; 31 . 7 . 4 S(am T.£ 


Abb. ; 

AR'liS'; htVi'iciooir^r ™ 0.o; .cl. vorlanso.t b: .m =7. 
l,.bo„ oin .ndc. ..nd ^ ™ QT*^ 

Loborinsulfizienz, Hypertonic, Haemoriiagia »> 

Herzblock vor. Vcrsuclit man nun, Hegg ms Meinung Bacb sebwer 

stossb man recht schncll auf ein Problem, rye c y® “ angefiihrten Iner^' 

au Ween ist. Es neigt sioli namlieh, dass vor allem bei den oben angel 


, QT jcdoch 
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haften Zustanden selir oft grosse U-Zacken auftreten, ^velclie oft 
von QT unmoglich macken, da die U-Zacken ganz oder teilweise m 
verschmelzen. Diese Ansichten sind friiker in aller Knrze veroffent ic 

^^Schon bd gesunden Mensclien findet man manclimal nack korperlicker An- 
sfcrengung, dass die Messimg von QT dnick das Anftreten von U-Zacken ersckwert 



Abb. 2. Fall 2: K. L. Mann. 28 Jabre alt. Myocarditis acuta. QT ungefahr O.SO sek. Die mechanische 
Systole inn 0.4G sek. Hier musste also eine ausgesprocbene Dissoziation zwiscben der elektrischen 
und mechanischen Systole vorliegen. I^acb den Brustwandableitungen zu urteilen, ist jedoch die 
»Verlangerung ron QT» dnrcb das Auftreten riesiger TJ-Zacken verursacbt. 


vird, welcke teilveise mit den T-Zacken versckmelzen. Fall 1 zeigt, wie bei einer 
friscken Haemorrkagia meningeum QT in den meisten Ableitungen stark verlangert 
ist, ungefakr iim -{-0.21 sek. (sieke Ljiing 1948 und 1949 b). In der Brustwand- 
ableitung Inferior ist QT dagegen nur um -{-0.05 sek. verlangert (Abb. 1 a). 
Zu dem Zeitpunlct, wo der Patient besckwerdefrei vdrd, ist QT in dieser Ableitung 
im grossen und ganzen fast unverandert und stimmt jetzt mit dem QT der anderen 
Ableitungen iiberein (Abb. 1 b). Man neigt in diesem FaU zu der Meinung, dass 
die )>Yerlangerung von QT)> in Abb. 1 a abkangig ist von dem Auftreten grosser 
U-Zacken. Abb. 2 zeigt einen FaU von Myocarditis mit partiellem Block, 3 : 1 
Block. 2\ack den Brustwandableitungen zu urteilen, ist man auck kier geneigt, 
das deutlick »verlangerte QT)> mit dem Auftreten von selir grossen U-Zacken zu 
erklaren. 


Fall 1. A. H. Blann. 32 Jakre alt. Am 30. 7. 1948 akut erkrankt mit Besinnungslosig- 
keit. Bei der Aufnakme 17ackensteifigkeit. Sangmnolenter Liquor (Arteriograpkie zeigte 
piater eiii Aneurysma A. basilaris). Sckon am 31. 7. bei Bewusstsein, unbedeutende 
Kopfsckmerzen. Ekg: ER 1.15 sek. Auffallig breite T-Zacken in Abl. II, III, IV R und 
OR;. QT m den meisten Ableitungen um 0.62 sek. also stark verlangert (nack Ljnng 
T -A-bleitung Inferior betragt jedock QT nur 0.46 sek. oder -f 0.05 

sek. (Abb. 1 a). Ekg kurz vor der Entlassung am 27. 8: RE 0.95 sek., T-Zacken ietzt 
weuiger breit. QT in mekreren Ableitungen um 0.42 sek. oder -f 0.05 sek. (Abb. 1 b). 


Fall 2. B. L. Mann. 28 Jakre alt. Aknte 
meinzustand; RR ca. 2.1 sek. PQ; 0.22 sek. 


Myokarditis. Stark mitgenommener Allge- 
PartieUer Block (3 : 1). Sckenkelblock. »QT» 
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flciin ra»n aucli in dicsoii irsllon init sicliercn SclilnssfoIgeniMen voniAr 
acn muss, so kanu inau dool, Pallc nussuchcn, lici dcncn mL isdit si ? 
kann, dass das .vcrliingorto QT. iviildicli von dam Auftretcn von U-Zsi? 
liangig 1 st. Dass die misgcsproclicnsto AVlangcriiug von QT siol boi den .,1;' 
molan Lahimingcn dor Mmsknlatiir finden lilsst, ivolcbo unler andoien dureh l 
.Rankling das !3oium-IvnImnigelinltcs gekanuzaiebnat sind, 1st ja sebonseitli,,, 
Zeit bckaiint. Auf nielircrcu cler bei diescr Erkrankung veroffentlichten Eb 
sieht man dcutlich grosse U-Zneken. Jung iind Jantz ^viesen sclion fruher (1939) 
daranf Jiin, dass die breitc, offc doppelgipflige T-Zacke, bei diesen Fallen evtl. durch 
cine grosso^ U- Welle bedingt. sein kann, welclie mit der T-Zackc versclimiizt. 

Hegglin ist aucli dor Ansicht, dass Stbningen im Kaliunistoffwcclisel cine dei 
wichtigsten Ursachen der ncncrgetisch-dynamischen Herzinsuffizienzo sinck.welclie 
sick in dor Hegel mit einem gesenkten Seruinkaliuimvert zu erkennen geben. Bei 
Beliandlung nut grossen Dosen Desoxicorticosteron erliiilt man oft eine deutlichc 
Senknng dcs Senimkalium. In der letzten Zeit liat man mit Hilfe des Ilammen- 
photometers zum ersten ^lale eine einfaclic nnd sicliere Jletliode der Ivalium- 
bestimmung. Fall 3 ist eine Patientin mit Anorexia nervosa: sie crliielt Desoxi- 
oorticosteron, so dass ilir Sermnkalinm bis anf Wertc nm 13 mg% sank. Keine 
.snbjektivcn Hcsclnvcrdcn, die Pat. fiililt sicli im Gegenteil frischer als vor der 
Beliandliing. Nach den Extrcmitatenableitungcn der Abb. 3 a zu urteilen, er- 
sclicint cs einem als recht sicker, dass kicr cin stark vcrlangertes QT vorliegt, 
aber ■\vcnn man die Brustxvandableitnngcn bei der Beurtcilung beriicksiclitigt, ist 
man cker geneigt, die nVcrliingerung von QT)> dem Auftretcn einer grossen U- 
Welle zuziisckrcibcn. Die T-Zacken z. B. in Abl. II und III sind sicker nur cine 
U-Zacke. Kckrt spiiter das Scrumkalinm nnck Anssetzen der Beliandlung zu nor- 
malcn Werten zuriick, so treten die T-Zacken mekr und mekr in Brsekeinung und 
die U-Zacken versclnvindcn. (Die Bestimmungen des Serumkalium mit dem Mam- 
menpkotometer wiirden durch das Eiitgegenkommen der Doktoren E. 
und B. Sjogren ermogliclit.) 

Fall 3. G. E. Friiulcin. 31 Jalirc alt. Tbc. pulmonum mit recktsseitigen 
Keine Bazillcn im Sputum. Aufgenommcn wegeu typisclmr Anore.xia ‘ 

tiigiger Beliandlung mit tiiglick 10 g NaCl und 20 rag Desoxicorticos er ( 

Ciba) .subjektiv besscr, frischer. Blutdruckstcigerung systolisch von 100 mm n, 
Wertc um MO mm Hg. Senkung dcs Senimkalium bis 12 "’S/o- ‘ ^ wiirde QT 
rumkalium 13.4 mg%): RK 1.15 sek. Nach den Abl. II und III zu iirtei , 

O.GO sek. Oder + 0.19 sek. betragen und somit stark verlangert f Vj-liiliacrung 
sickts der Brustwandablcitimgen kann man jedock "^gwoknen, class 
von )>QT)> in der Hauptsachc durch das Entstelien einer grossen U- a v ° positive 
Annnhmc bestatigt aucli der Verlauf, vvelclier daliin dcutet, class beginnt 

Zacke in den Abl. II und III der Abb. 3 a eine U-Zacke Scho Tm 25.i ist das 
die T'Zacke, die tlberkand iiber die U-Zacke zu gewmneu (Abb. ' j . / 4 bb. 3 d.) 
Scrumkalinm mit 18.2 mg% normal. Die U-Zacke ist ]ctzt ganz v er 
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Hypokalamie. Abb. Kochsalz und Desoxicorticosteron 

W„d»blei,..ge„ »dl,%p5S4rSV1“”f “ “-'ini dm + o'SS 

fn dt V verursacbt ^vird: b7lT I u^d c- ]fi % T^- 

ordergnind; gleiclizeitig warden die U-Zacken kieiner' d- ‘>^2 ' 40 °^^ 

nig%).: die U-Zacken jetzt ga^ v;rihw;,n£ (18.2 
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Abb. 3 d. 


Fall 4 ist ein. leicLter Erscliopfvmgszustand Daci akuter Hepatitis: auch hier 
wurde Desoxicorticosteron bis zu einer Serdcung des Serumkalium bis auf Werte 
um 13 mg% gegeben. Aucb bier siebt man deutlicb, wie die T-Zacken in mekeren 
Ableitungen gesenkt werden und U-Zacken auftreten. In Abl. CE, z. B. vermisst 
man die T-Zacke vollig und die TJ-Zacke wiirde man bier leicbt als eine T-Zacke 
auslegen konnen. 

Fall 4. I. L. Frau. 36 Jabre alt. Mai 1948 akute Hepatitis mit verzogertem Veilauf. 
Seitdem miide. Leberfunktionsprufungen vor diesem Untersuckuiigeii: normal. Genau 
wie Fall 3 erliielt die Pat. taglich 10 g NaCl und 20 — 25 mg Percorten und zwar 14 Tage 
lang. Massiger Blutdxuckanstieg und wahrend der letzten Bekandlungstage ieichter 
Kopfsclimerz und angedeutetes Gesichtsoedem. Sonst keine subjektiven Beschwerden. 
Bkg am 5. 2.49 (Serumkalium 13.3 mg%); EE 1.10 sek. In den Abl. I und Inferior 
betragt QT um 0.43 sek. oder + 0*03 sek., in den iibrigen erhalt man ))QT))-Werte 
bis zu 0.64 sek. oder4-0.24 sek., welcke durch das Auftreten von U-Zacken bedingt 
sind; diese konnen in CE^ leicbt mit T-Zacken verwecbselt werden (Abb. 4 a). Am 
1.3. sind bei nornialem Serumkalium von 17.4 mg% die U-Zacken ganz verschvTin- 
den. EE 0.95 sek. und QT 0.38 oder + 0.01 sek. (Abb. 4 e). Eecbnet man die U-Zacken 
nicbt mit, wiirde also QT in a und c ziemHch unverandert sein. 

Durcb oft wiederbolte Ekg und synl^rone Eegistrierung mebrerer verscbiedener 
Ableitungen findet man in vielen Fallen, dass das, was leicbt als ausgesprochene 
QT- Verlangerung gedentet werden kann, vollig oder zumindest zum grossten Tei 
auf der Entstebung grosser TJ-Zacken zu beruben scbeint. Abb. 6 zeigt 
scbematiscb einige der verscbiedenen Variationen, die man bierbei erbalten "bm. 
Auf einem vereinzelten Ekg zur Zeit der starksten Storung kann es scbwer o er 
unmoglicb sein, U-Zacken zu erkennen, besonders wenn man nur mit 
tatenableitungen oder irgend einer einzelnen Brustwandableitung ar ei e . 
Wiederbolte Ekg bei den Fallen, wo die Storung zuriickgebt, geben jedocb emen 

deutlicben Bescbeid. ^ ^ tt f r- 

Was die U-Zacken verursacbt, ist nicbt sicber bekannt. Einige spatere n e 
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suclier scMiessen sicli der Ansicht Vesa’s (1939) an, dass die 
AltioEsrtrom von der Abgangsstelle von Aorta 

tmd Hoff (1939) sind dagegen der Meinung, dass die U-Zacke einen ieil des Ven 
trikeJkomplexes ausmaclit und dalier als zu der elektasclien Systole gekorig ge- 




Abb. 4. Fall 4: I. L. Weib, 36 Jahre alt. Erscliopfungszustand nach akuter Hepatitis. Kacb Kochsalz 
iind Desoxicorticosteron Hypokalamie. Abb. 4 a: 5. 2. 49 (Serumkalium 13.3 iiig%). QTin Abl. I und 
Inferior urn + 0.03 sek., ab^r in den iibrigen Abl, »QT)> xim + 0.24 sek., also stark verlangert. »QT»> 
Yerlangerung bedingt durch grosse U-Zacken. In OR? kann die U-Zacke leicht mit einer T-Zacke ver- 
xvechselt ^verden. b: 9. 2. c: 1. 3. 49 (Serumkalium 17.4 mg%). Bio U-Zacken jetzt versclnvunden. 


rechnet •werden sollte. Will man sick der letzten Ansickt anscliliessen, so "wiirde es 
vielleiclit korrekt sein, die elektrische Systole mit QU anstatt mit QT zu. definieren. 
Okne liier naher auf dieses Problem eingeben zu "wollen, scbeint es j edoch inkonse- 
quent zu sein, in QT nur die U-Zacken einzubezieben, "welcbe ganz Oder teilweise 
mit den T-Zacken verscbmelzen, wabrend man die U-Zacken nicbt mit einbeziebt, 
welcbe deutlicber von den T-Zacken abgegrenzt sind (Variation 2). Wie aus mebre- 
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ren Ekg hervorzugelien sckeiiit, welche von Hegglin und tt 

veroffentUcht wurden wird jedocli eine derartigeBeurteilunganr/^^andf\r''‘T‘ 
Variation 2 in z. B. Variation 3 iibergeht, erbalt man mit dieser Bol 
)«prungliafte.> Verlangerung von QT beispielsweise 0.15 sek. AhnHcb Sa-T 
Beurteilung von QT ist friiber bei einem Teil der bier erwahntcn 4^2 " 

verlangertem QT veroffentlicht ivordcn. Grut Z 
Lund (1939) baben bervorgeboben, da^s Hido-n 
(1936) und Hegglin (1938) bei dor Beurtoihm! ^ 
Ekg bei Hypoglykamie die U-Zacken iuQTcin. 
bezieben. Mebrere andere Verfasscr baben datauf 
bingewiesen, dass das Auftreten einer U-Zackc'oft 
zu Scbwierigkeiten bei der Bestimmung von QT 
fiibrt. Diese Anmerkungen sind jedocb nlcbt nithct 
prazisiert und offensicbtlicb gering beachtet ivor- 
den. 

Ob und inwieweit diese Anmerkungen cbenfalk 
die QT-Beurteilung bei Hypokalzamio betrcffen, i;t 
scb-werlich sicher zu beantworten, diirftc aber wohl 
kaum der Ball sein. Man findet hierbei selten eine 
breite T-Zacke, und QT wird ganz allmablicli langor 
parallel zu den fallenden Kalziumiverten. Bei TJnter- 
sucbung von iiber 30 Fallen mit ausgesprocliener, 
zumeist postoperativer, Hypokalzamie babe icb nur bei einer Gelegenlicit bei 
einem der Falle eine sprungbafte Verlangerung gefunden, welcbe man als dutch 
das Auftreten einer U-Zacke bedingt deuten konnte. 



Abb. 5. Zeigt scliematisch ver- 
schiedene Variationon der T- und 
U-Zacken, von denen die Varia- 
tionen 3 — 8 Schwierigkeiten bei 
der Messung von QT machcn 
konnen. 


Zusammenfassend kann gesagt werden, dass man kei einem Teil der Zustiiiule, 
welclie als »energetisch-dynamische Herzinsuffizienz» besclirieben sind, nicht selten 
durch nakere Analys der Ekg finden kann, dass die A^erlangerung von QT ganz 
oder zumindest hauptsaclilich. durch das Auftreten einer U-Zacke bedingt i^t, 
welche ganz oder teilweise mit der T-Zacke verscbmilzt oder bei Abwcseulieit einer 
deutlichen T-Zacke als T-Zacke gedeutet wird. Wenn man weiterhin versuchen 
will, in dieser Richtung weiterzukommen, so muss man eine konsequentere Bciir 
teilung anwenden, und es miissen klare Definitionen der Bcgriffe QT und cle 
trisebe Systole aufgestellt werden. 


Summary. 


Prolongation of the Q-T Interval. 

Report of a case of meningeal haemorrhage and of a case of acute * 

with partial auriculo-ventricular heart-block. In both cases the imar xc pro 
tion of the Q-T interval.) was, if not entirely, at all events partly due to blicjl; 
pearance of a U-wave. A decrease in the serum potassium to about 16 ni., 
following the administration of desoxycorticosterone was observed in a ca-c 
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subacute hepatitis and a case of anorexia nervosa. The electrocardiograms taken 
at that time showed large U-waves while the amplitude of the T-waves was re- 
duced. This may lead to misinterpreting the Q-U interval as being a markedly 
prolonged Q-T interval. 

In a fair number of cases described in the literature the prolongation of the 
Q-T interval observed in various pathological conditions was probably essentially 
due to the appearance of a U-wave. In many cases it will therefore be necessary 
to make several tracings, using several chest leads to clarify this problem. 
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Tlic E.\amiiiation of Isolated Soniin Proteins fty tlic 
Mercuric Chloride and Thymol Reactions.^ 

By 

K. ALBERTSEN, N. R. CHRISTOFFERSEN and F. HEINTZELMANN. 
(Submitted for publication May 20, 1949.) 


Owing to tlie difficulties in the fractionation of serum proteins and particularly 
of globulin, sucli estimations have not so far been used for routine examinations in 
the medical clinic. A number of simple laboratory tests have been developed in- 
stead (fonnol-gel, Takata-Ara, colloidal-gold precipitation, cephalin-cholesterol, 
mercuric cliloride and thymol tests). All these tests depend on protein precipitation. 
Various attempts have been made to demonstrate that in the different tests the 
l)recipitation is due to some definite protein fractions in the serum. E\udence for 
tliis lias been in*oducecl, but this question needs further examination. 

In tliis paper we hope to contribute to\Yards the solution of this problem by 
investigating the protein fractions wliich are precipitated in the mercuric chloride 
test and in the thymol test. We believe that these tests are particularly useful 


because the results can be recorded as simple quantitative values. 

Through the courtesy of the State Serum Institute we obtained pure isolated 
protein fractions and we record our thanks to their Director, Dr. J. 0rskov, 
the Departmental Director, Dr. Albert Hansen, for their valuable help. e 
isolated serum jmoteins — albumin, a-, (i- and y-globulins were prepared in te 
State Serum Institute by fractionation with alcohol by Cohn^s (5) method from e 
blood of patients with hepatitis and from controls (mostly patients wit )per 

tension), , a‘ \r A ‘n 

Our experiments were carried out with these protein fractions isso\e i 

physiological saline, with a pH of about 7.0. Some experiments have oen ma 

with protein fractions dissolved in serum. 


* Read at the 21st Scandinavian Congress for Internal Medicine, Copenhagen, 1948. 
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Mercuric Chloride Titration. 

So far only few papers have discussed this problem. Investigations have shown 
that the mercuric chloride reaction in serum (Talcata-Ara reaction, mercunc 
chloride titration) depends partly on the amount of globulin and partly on the 
albumin-globulin-ratio and the reaction becomes positive only when this ratio is 
less than 1 (Staub and Jezler (12), Ucko (14), Bjorneboe (2)), presumably because 
albumin inhibits the precipitation. Ucko thought that albumin from the sera of 
healthy subjects exerted a stronger inhibition than the albumin from Takata- 
Ara-positive sera. 

Gros (6), de Vries (15), and Balint and Balint (1) believed that pseudoglobulin I 
and particularly euglobulin are precipitated by mercuric chloride. Of all the frac- 
tions prepared by the salting method preidously employed, euglobulin practically 
corresponds to a- and /?- globulins, while pseudoglobulins I and II approximately 
correspond to y-globulin. 

Electrophoretic studies (Wuhrmann (16)) indicate that the reaction is due to the 
presence of and y-globulins, while the cephalin-eholesterol reaction and the 
colloidal-gold reaction are due to y-globuhn (Kabat et al, (7), Moore et al. (10)). 


Investigations. 

We have made studies with a modification of the Takata-Ara test introduced 
by Gros and later modified by Stolte (13) (Christoffersen and Eaagaard (3)): 

A 0.1 % mercuric chloride solution is added drop by drop to 1 ml of serum until 
a turbidity appears wliieh remains for 1/2 min., and tlu'ough which ordinary print 
cannot be read. In these experiments we have used 1 ml of the protein solutions 
we wished to investigate instead of the serum. 

The titration value is expressed in ml of mercuric chloride solution added. This 
means that the lower the recorded value, the more protein which may be precijn- 
tated is present in the solution examined. 

In our experiments, titration values over 10 are regarded as absence of pre- 
cipitation. 

A brief account of our results follows: 

Sermn albumin: Solutions of albumin in saline in various concentrations up to 

% gave no precipitate even when 10 ml mercuric chloride solution were added. 

a-globulin solutions were not precipitated by mercuric chloride, whether dis- 
solved in saline with or without albumin or in normal human serum, as the titre 
remained constant after the addition of a-globulin. Some experiments, however, 
indicate that a-globulin is not altogether without influence on the result if present 
in solutions together with y-globulin, but our experiments are not sufficient to 
permit definite conclusion. The available a-globulin did not allow us to make more 
experiments. 

y-globuhn solutions, on the other hand, gave a distinct precipitate in all the 
experiments as is shown in Table I gi^^ng the titration values for different con- 
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centrations of y-globulin solutions derived from controls as ^vell 

with hepatitis. ® from patients 

10 chloride is added. Othee Jeri^LZte StlS 


Table I. 

Titration of y-globulin solutions in saline with mercuric chloride. 


\ 

y-globulin % 

In ml of mercuric chloride 1 

I 

hepatitis 

control 

' ^ ! 

0 

0.38 

0.33 

4 

0.50 

0.33 

3 

0.50 

0.38 


O.SO 

0.48 

1 

1.53 

1.08 


2.43 i 

2.18 

0.25 

10 i 

10 


ulin concentration Tras higher than 5 %, the titre remained constant. A 10 % 
solution did not give a lower titre than a 5 % solution, therefore the reaction reaches 
its maximuna already when the y-globulin concentration is about 5 %. For solu- 
tions of less than 5 %, however, it is true that the higher the y-globulin concentra- 
tion the lower is the titre. 

Table I also shows that the titre is about the same for y-globulin whether it 
comes from patients with hepatitis or from controls. Normal y-glohulin always 
gives a slightly stronger reaction. 

When y-globulin is dissolved in iiorinal serum the precipitation is also stronger 
than with serum alone, and the titre likewise decreases with the increasing globulin 
concentration. The values, however, do not reach such low levels as in titration in 
saline, perhaps because of inhibitory substances in the serum. 

When dissolved with albumin^ y-globulin is also precipitated by mercuric chlori e, 
but the reaction becomes much weaker, as is shown in Table IL 


Table II. 

Titration of y-globulin by mercuric chloride, with and without addition of aJbionin {vi vary' U 
amounts) from patients with hepatitis and from controls. 


Tn ml of mercuric chloride .1 

i vith albumin 2.5 % 

\ritli albumin 5 % ■ 

y-glODUUn 7o gxuuuijai 

^itbout 1 

■ albumin , j^gp^titis 

from control 

from j £j.Qni control ; 

hepatitis j J 

n 0.33 ' 0.63 0.S3 

H 0.38 0.90 1.05 

2 0.4S 1.15 1.5S 

1 l.OS 1.93 3.13 i 

1.08 i , 

a i IS ! 
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■ Tnble II sliows tie titration values obtained for solutions of normal 

vaSus 0 ncentr.^^^ alone and witb albumin (2.5 or 6 o/) both from cont o 
;ld from patients ivith hepatitis. The titre for y-globulm disso ved in saline 
lower tha/for the same concentration of globulin dissolved with albumin. I 
lower in solutions with 2.5 % albumin than in solutions with 5 /„ albumin and i 
also lower in solutions of globulin together with albumin from cases of hepatitsi 
than in solutions of globulin together ivith normal albumin. 



Fig. 1. Jlercuric chloride titration of y-globulin solutions -with or without albumin (2.5 and 5 % 

respectively). 


This indicates that the titre does not depend on the y-globulin concentration 
alone, but also on the amount of albumin added and on the source of this albumin 
(from controls or from patients with hepatitis). This is shown in Fig. 1, which 
illustrates that albumin has an inhibitory effect on the precipitation of y-globulin 
by mercuric chloride; thus the more albumin there is in the solution, the more 
mercuric chloride is required for the precipitation. 

Experiments with /?-globulin were associated with considerable difficulties. It 
proved to be very difficult to prepare solutions after the ^-globulin had been pre- 
cipitated, whether we used saline in various concentrations, several albumin solu- 
tions or serum. 

Tlierefore other methods were tried. 

After the removal of albumin and a-globiilin from the plasma, /5- and y-globulins 
remained in the solutions in about equal 'parts and by continued fractionation and 
precipitation we obtained separately about equal amounts of /9-globulin andy-glob- 
ulin (by weight). The /?-fraction thus isolated could not be dissolved, but the 
y-fraction dissolved readily. When and y-globulins are prepared together in dry 
form, a mixture is easily dissolved again. 

Therefore we compared the mercuric chloride precipitation of such fi- and y-solii- 
tionsj with solutions of pure y-globulin in the same concentrations, and we were thus 
abje to draw conclusions about the influence of /9-globulin on the result of the rc- 

2l—i93G31. Actamed.Scandinav. Vol.CXXXVI. 
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Fig. 2. :Mercuric chloride titration of y-globulin and j8- and y-globulin solutions. 


actions. The reaction in this method, however, is weaker, as shown in Table III 
and the titre is much higher in the /?- and y-globulin solutions than in tbe solution 
of y-glohulin alone and indicates that the ^S-and y-glohuhn solution contains a 
smaller amount of globulin which can be precipitated. 

It must be remembered that in the and y-mixture the y-globulin only amounts 
to about half of the total amount of globulin. A /9- and y-globulin solution of a 
certain concentration gives about the same titre as a pure y-globuhn solution of 
half the concentration. We have tried to illustrate this in Pig. 2 where tbe titra- 
tion curves for y-globulin and /?- and y-globuhn solutions (from normal blood) are 
shown. 

The stippled line shows that a /?- and y-globulin solution of 3 % gives a titre of 
0.95, and the same titre is obtained for a y-globuhn concentration of about 1.70 %. 


Table in. 


Titration with mercuric chloride of fi- and y-globulins in saline, with and without albuimn 
from controls and from patients with hepatitis. For comparison, the first column gnes 1 1 
litres for a pure y-glohulin solution. All the globulins come from patients with liepati is. 


1 

i 

1 

1 


y-globulin 
from hepa- 
titis with- , 
out albu- 1 
min 

In ml of mercuric chloride solution 

j3- and y-globulin from hepatitis 

_ 

Hepatitis globulin 
concentration % ; 

I 

1 

without 

albumin 

j with albumin 2.5 % 

with albumin o % 

1 

1 

i 

{' 

from 

hepatitis 

from 

controls 

from 

hepatitis 

from 

controls 

L 

1 o . - 


0.38 1 

0.58 

turbid 

1.00 


1.75 

1 S5 

3 . . 


0.50 1 

0.95 

0.98 

1.40 

i.40 

0 

2 . . 


0.80 i 

1.28 

1.38 

2.25 


5^ 

1 .. 


1.53 ! 

2.00 

2.55 

4.13 



0.5 . 


2.43 

2.63 

— 

— 


1 




EXAMINATION OF ISOLATED SERUM PROTEINS. 

The addition of albumin has the’ same influence on the precipitation of and 
y-globulins by mercuric chloride as was observed in the experiments with pure 
y-fflobulin. The titre increases with increasing amounts of albumin, and it becomes 
even higher and the reaction weaker when the albumin is derived from norma 
blood instead of blood from patients with hepatitis. This is a constant phenomenon, 
as shown by the example recorded in Table III,' the titre rises steadily in the columns 
from the left to the right: the titre is higher for and y-globulin than for y-glob- 
ulin alone, higher after the addition of normal albumin than of albumin from cases 
of hepatitis, and higher after the addition of 5 % albumin than of a 2.5 % solution. 


Discussion. 

We believe that vre are justified to draw the conclusion that of all the serum 'pro- 
teins it is the y-globulin — and this alone — ^vhich is precipitated by mercuric chlo- 
ride. When the and y-globulin solutions give a weaker reaction than a pure 
globulin solution, it may be argued that this might be due to an inhibitory effect 
of (^-globulin, but because the reaction on the whole follows the pure y-globulin 
content, it is suggested that the /5-globulin content does not influence the reac- 
tion. 

We have demonstrated that the precipitation of y-globulin by mercuric chloride 
is inhibited by the addition of albumin, and this inhibition increases wuth increasing 
amounts of albumin. Albumin from normal blood has a stronger inhibitory effect 
than albumin from blood of cases of hepatitis. 

These conclusions are based on an extensive investigation in w'hich all the ex- 
periments have given the same results. The tables presented merely record examples 
of such experiments. 

Our results are not really comparable with those from experimental studies 
where the serum proteins were obtained by salting, as the latter are not identical 
with the a-, and y-globulins. Wuhrmann and Wunderly (16), using electrophoresis 
in their investigations, believe that mercuric chloride precipitates both /5- and 
y-globulins, but our experiments indicate that /5-globulin is not precipitated by 
mercuric chloride. 

Ucko (U) examined sera by the Takata-Ara test and found that addition of 
albuimn inhibited this reaction, and that albumin from normal blood was more 
inWbitory than albumin from Takata-positive sera. The result of our experiments 
with isolated protein in saline solutions lends support to this view. 


Thymol Test. 

The thymol test was introduced by Maclagan (9) who thought that the positive 
result of the reaction depended on the y-globulin content of the serum. Eecant 
et at. (11) on the other hand, thought that the precipitation was due to a globuUn 
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From experiments with electroplioresis Cohen and , 

reaction to be due to ^-globulin exclusively. On the otL hanT? H 
land (8) found that the reaction depended upon hS ^ 

^obulms and that both fi- and y-globubns influenced the reacClJltil 
that the reaction was inhibited when the albumin content of the serum it h 
creased to more than twice the initial content. ' " 


Investigations. 

The thymol test was carried out as directed by Maclagan, and the results vcn- 
read by means of a Pulfrich photometer. The strength of the reaction is given in 
Maclagan units. ° 

Our results were as follows: 

Serum albumin does not react with thymol even in 10 % solution. 

a-globulin does not react with thymol, either in pure saline solution or vitli tlie 
addition of albumin of up to 5 %. 

y-globuUn dissolved in saline is precipitated promptly by thymol, in gradually 
increasing degree with the increasing concentration, the titre being directly pro- 
portional to the concentration. All our experiments gave the same result. Two 
examples are recorded in Table IV. 

As it was found impracticable to prepare solutions of pure p-globuli)), we used 
the same procedure in the thymol tests as in the mercuric chloride tests, e. g., com- 
parison of solutions of pure y-globulin and of and y-globulins. 

Solutio 7 is of /9- and y-globulvis in saline reacted strongly with thymol in all our 
experiments. The reaction was much stronger than for solutions of pure y-globiiliD: 
this titre also increases with increasing concentration, almost in direct proportion 
to the concentration. 

Table IV shows that y-globubn as well as ft- and y-globulins from normal subjects 
are precipitated somewhat more readily than are the same fractions derived from 
patients with hepatitis. 

The relation between the precipitation of y-globulin and of f - and y-g o u m. 
by thymol is shown in Fig. 3, in which titration curves for solutions of these frac- 


Table IV. 

Thymol titration of y- and ft -}- y-globulins from patients with hepadds and from coniroh 


Thymol titre (Maclagan units) 



10 . 

0 . . 

4 .. 
3 .. 
2 .. 

1 .. 
0.5 . 
0.25 


} 


9.9 

7.0 

5.0 
3.3 

1.1 
0 
0 


8.0 

4.5 


1.3 

1.0 

O.G 


13.2 

ll.G 

9.2 

4.T 

2.4 

0.2 

0.2 


21.2 

lO.c 


3.9 

2.0 

1.1 
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Table T. 

Thymol titration of y-globulin with and tvithout albumin {2.5 0 / 
ii<^palitis and from controls. 


^ %) horn ‘patients with 


5 

3 

2 

1 




J-iiymol titre (Maclagan units) 

1 

y-globulins % 

y-globulins 

■without 

albumin 

with albumin 2.5 % 

with albumin 5 % 


from 

hepatitis 

from 

controls 

— 

from 

hepatitis 

from 

controls 

! 

Q n 

8.1 

4,5 

3.4 

; 1.1 




U.i7 

n 

O.G 

. 8.3 

7.9 


3.3 

1 1 

4.7 

0 n 

4.4 

4.5 


' 1 “f 

1 2.9 

j 2.8 


1.1 , 

i 1.0 ! 

1 O.o 


We have examined the thymol precipitation of globulin dissolved in normal 
serum, and found a considerably higher titre than observed in solutions of the same 
globulin in saline (Table VI). 


Table YL 

Thymol hiration of y-globitlin ani y-globuUn from 'patients with hepatitis ^ dissolved 

in Inman serum. 


Concentration in % 

t 

Thymol titre (Maclagan units) 

y-globulin 

p + y-globulin 

( 

j 10 

42.G 

33.4 

i 5 

25.7 

19.7 

i 3 

19.2 

12.3 

1 

4.1 ; 

3.0 

0.5 

1.5 I 

1.4 

1 0 . 

O.G I 

O.G 


As shown in Table VI we found the peculiar fact that y-globulin gave the highest 
titre and the strongest precipitation. The titre of /?- and y-globulins is about 50 % 
higher when the globulins are dissolved in serum than when dissolved in saline, 
while the titre of y-globulin is about 300 % higher. We are unable so far to ex- 
plain this finding, and at present we merely wish to put forward the hypothesis 
that it may be due to various susbstances (lipoids) in the serum. 


Discussion. 

We have found that while albumin and a-globulin are not precipitated by 
it causes a strong precipitation of y-globulin as well as and y-glob ins. 
reaction is weaker for the fractions derived from patients with hepatitis t 
controls, and the precipitation appears to be directly proportional to t e g o u ^ 
concentration. As /9- and y-globulins are precipitated more strongly t 
ulin and as the /?- and y-fraction contains about equal amounts o p 
globulins, this indicates that unless jS-globulin promotes the precipitation o y g 
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ulin. j8-globitlin is precipitated more strongly than y-globulin (up to 3 times as 
stroD^l^)* 

The foUoiving 4 theories have been formulated about this test: 


1) The precipitation is due to y-globuhn (Maclagan), 

2) it is due to j8-globulin in connection with lipoid (Recant et ah), 

3) it is due to /S-globuhn alone (Cohen and Thompson), and 

4) it is due to lipoids and /?- and y-globulins (Kunhel and Hoagland). 

Our studies, therefore, lend support particularly to the theory advanced by 
Kiinkel and Hoagland, as we found thymol precipitation with y- as well as with 
^-wlobulins (though much stronger with. /S- than with y-globulin). 

Unlike Kunkel and Hoagland, we have not been able to demonstrate that albu- 
min. whether it came from controls or from patients with hepatitis, influences the 
precipitation of y-globulin or of and y-globulins, whereas serum contains sub- 
stances which can increase the precipitation considerably. As Recant et ah as well 
as Kunkel and Hoagland have demonstrated the importance of lipoids for the 
reactions, we believe that it is probably the serum lipoids which have exertea an 
increasing effect on the precipitation. 


Summary. 

Mercuric chloride and thymol precipitations were carried out on solutions of 
protein fractions in saline. These protein fractions have been isolated from the 
blood from patients ivith hepatitis and from controls according to Cohn’s method. 

Mercuric chloride was found to precipitate y-globub’n — and only this fraction — 
and the precipitation was found to be inhibited by albumin — more by albumin 
from controls than from patients with hepatitis. 

Thymol precipitates y-globulin and, to an even higher degree, ^-globulin. Albu- 
min does not influence the reaction, no matter whether the albumin is derived 
from patients with hepatitis or from controls. 

The thymol titre is found to be directly proportional to the globulin concentra- 
tion. 

The reaction is increased by substances in the serum which do not belong to the 
protein fractions examined in the present investigation, but judging from the 
findings reported by other investigators, it seems reasonable to assume that these 
substances are lipoids. 
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Table 1. 

Comparison between Mercuric Chloride Titres and Thymol litres in the Sera km w 

Patients. ^ 


Mercuric- 

chloride 

titres 

Thymol titration (Maclagan units) 

0-8 

8-16 

16—24 

24—32 

32-40 

40-48|48-56' 

0.50— 0.75... 

5 

10 






0.75— 1.00... 

12 

19 

10 

2 

1 

2 

1 

1.00—1.25. . . 

68 

48 

13 

3 

2 


1.25— 1.50. . . 

134 

81 

24 

2 




1.50—1.75. . . 

147 

34 

4 





1.75—2.00. . . 

65 

5 






over 2.00 . . . 

17 






1 


TaWo n. 

Compariso?t hetxoeen Mercuric Chloride Titre in 0.1 % Heparin Plasma and in Serum 

from 57 Patients. 


The figures in bold type show the results in patients suffering from chronic hepatitis. 


t 

In plasma 

Mercuric-chloride titre 

in serum 

2.00— 

2.25 

1.75— 

2.00 

1.50— 

1.75 

1.25— 

1.50 

1.00— 

1.25 

0.75— 

1.00 

0.5O— 

0.75 

0.25— 

0.50 

0.25— 0.50. . . 



1 

1 

5 

1 



0.50— 0.75. . . 


6 

14 

11 

26^ 

26ii 

3^ 


0.75—1.00... 

4 

13 

50 

33 

18^ 

4 a 



1.00—1.25... 

17 

38 

35 

4 





j 1.25—1.50 .. 

18 

17 

4 


1 




i 1.50—1.75... 

4 


I 

I 





: 1.75 — 2.00... 









1 2.00—2.25. . . 










In cholecystitis and cholelithiasis and in occlusion of the bile passages m cardiac 
disease, acute infectious diseases and various forms of mahgnant disease the pksm 
and seium values nearly always show a considerable deference 
this is true even when the mercuric chloride titre m the serum rs d 
ably (to about 1.0). The same applies to a number of 
nlci - in which the mercuric chloride titre in the serum is not decreaseu 

The same difference between the plasma and serum values IS foun w 

.slaves ,u.e (Me IH)- “ 

for the merouiio ehloiide titoe, the precipitate is smaUer in the pi 

serum. The variation of the values ohtamed is j g I,,,, „f fatal 

values are correlated with the olimcal featoes we fi ,5 

chrouio hepatitis confirmed hj autopsy, the serum values are 1 

the values obtained for plasma - and m some of them the plasm 

even higlier than the serum values. 
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IIX» 

Comparison helween Thymol Titration in 0.1 % Heparin Plasma and in Serum irom 57 
^ Patients. 

The figures in bold typo show tlie results in patients suffering from chronic hepatitis, 

i Tliymol titration (Maclagan units) 


in plasma 


in serum 



i 

: 0—4 4—8 1 8—12 !12— icj 

16— 2o! 20— 24|24— 2s! 

1 1 1 

28—32 

1 

32— 36|36-40 

i ! 

32— 3G : 

1 

1 

I 

1 

! 

I 1 ' 

1 ' 

28—32 : i 




1 1 


24—28 


1 , 


; } 

1 

20—24 ' 


' 1 

1 

\ 1 

t 

i : 

16—20 ^ 


t I 




12—16 1 

A 

• 1 . i 

1 



8-12 ^ 


2 ' 3 I 

1 



4-S ^ 1 12" i 

12 

1 i 


; 1 


0-4 ■ 95 G1 42'' 1 

14 

, 1 ! ’ 


i 



In patients suffering from acute liepatitis, lio\Ycver, tlie thymol values are 
usually much lower in the plasma than in the serum. Only in 5 patients, in 2 of 
whom the disease took a more subacute course, were liigh thymol values found 
in the early stage of the disease both in plasma and serum, but in these patients 
— as well as in the other patients with acute hepatitis who showed an increased 
thymol titre — the thymol values in the plasma subsided rapidly during the con- 
valescence, so that the coefficient of thymol serum value: thymol plasma value 
increases with the clinical imjirovement of the patient. 

When 0.01 % heparin was used the thymol values were about the same in plasma 
and in serum in most cases. 


Conclusion. 

The mercuric chloride and thymol-precipitating reactions are essentially different. 
The mercuric chloride precipitation values are higher in the plasma than in the 
serum, but the thymol precipitation values are lower in plasma than in scrum. 

The results from both reactions in the scrum and in plasma to which heparin 
is added may be used for diagnosis and prognosis, as in chronic hepatitis or cir- 
rhosis of the liver the difference between the mercmic chloride titre in the serum 
and in the plasma is only slight, while it is considerable in obstructive jaundice. 
This also applies to generalized malignant disease. In acute hepatitis the difference 
increases with clinical improvement. 

In fatal chronic hepatitis, when the thymol titre is increased, there is no difference 
between the serum value and the plasma value. This is in contrast to acute hepati- 
tis and this observation may be used in the assessment of prognosis. 

For references see the preceding paper by Albertson, Christofferson and Ileintzel- 
inanu, m this journal. 
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Tlie Influence of Heparin on the Precipitation of Sermn 
Proteins by Mercuric ClUoride and Thymol. 

By 

K. ALBERTSEN and F. HEmTZELMANN. 

(Submitted for pnblication May 20, 1949.) 


It has long been known that heparin, like many other substances can alter 
the stability of protein solutions (Fischer (3), Henriques and Klausen (4), Hooker 
and Boyd (5)), but the cause of this faculty has been a subject of heated discussion. 
In the present study we attempt to explain the difference which we found in the 
mercuric chloride and the thymol precipitations in the serum and in plasma to 
which 0.1 % heparin had been added (Albertsen and Heintzelmann (2)). 

This difference may be due to the different composition of plasma and serum 
or to the anticoagulant chosen heparin. 

We have therefore performed experiments on the serum from patients with a 
positive thymol reaction to which we added fibrinogen, thrombin and heparin 
in various concentrations. Fibrinogen and thrombin were prepared in the State 
Serum Institute from the blood of normal subjects (see the preceding paper!)} 
Albertsen, Christoffersen and Heintzelmann (1)). 

The technique employed in our mercuric chloride and thymol titrations is u ) 
stated there. Fibrinogen and thrombin, in dry powder form, were dissolve in 
the serum; for the experiments with heparin we used Sol. heparini fortior eo; 

5 

We first examined the influence of fibrinogen upon the reactions. Solutions 
fibrinogen in saline in concentrations of 0.01 — 0.05 — 0.1 — 1 and 2 % 
thymol reactions, and it required a concentration of 1 % to produce precipi n 
with mercuric chloride (titre 1.0). The results from mercuric chloride an 
titrations in the sera in which fibrinogen was dissolved in various concen a 
after the addition of 0.15 % heparin in order to prevent coagulation are rec 
in Table I, 
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Table I. 

MercKric chloride and thymol titration of various sera in which f‘b>-inj> 9 en 7s drssolvcd 
in concenirations of 0-0.05-0.5~U and 2 %. 0.7 % hepartn are added to the serum 
For conifarison, corresjmiding titrations are 'perfor)ned on 0.1 ^ heparin p asma froi 

the savic j)atients. 


^lercurio chloride titration in ml. of 0.1 % 
mercnric chloride 


Th}miol titration (Mnclngnn units) 


Fibrino- 
gen % 

f 

1 Scrum anc 

1 heparin 0.1 

0.5 1.0 

0/ 

■ /o 

2.0 

Plasma 

and 

j Iieparin 

1 0.1 % 

1 Serum and liepa 

rin 0.1 

% 

Plasma ’ 

1 and 
■ li Oparin 
0.1 % , 

0 

0.05 

! 0 

i 

0.05 

0.5 

1.0 

2.0 

! 

xo, 1 i 

1.00 

1.00 

1.00 

0.95 


0.75 i 

lO.s 

18.1 

17.8 

18.5 


10.4 

2 

0.T5 

O.so 

0.S5 

0.75 

0.75 i 

0.70 

15.3 

16.1 

14.0 

14.0 

5.5 

1 11.5 

— 3 

0.70 

0.70 

0.75 

0.75 


0.75 ; 

11.0 

12.0 

12.0 

lO.s 


1 9..3 

- 4 * 

1.05 

1.05 

0.90 

0.95 

0.S5 

0.85 

30.6 

33.9 

28.5 

26.6 

22.T I 

1 25.9 

— 5 

1.35 

1.45 

l.IO 

1.35 


1.15 : 

12.3 

11.9 

lO.S 

5.5 


4..5 

— 

1.15 

1.45 

1.35 

1.30 

1.25 i 

1.20 1 

16.S 

15.5 

15.1 

8.3 

.5.3 

O.o . 

— 7 

l.GO 

1.55 

1,20 

1.30 

1.25 ; 

1.10 j 

8.6 

8.0 

().9 

4.0 

6.4 1 

2.5 . 

- S 

1.15 

1.15 

1.15 


1.15 ! 

0.95 [ 

10.6 

11.7 

10.3 


6.6 

G.S 

- 0 

1.05 

1.05 

0.95 

0.95 

0.95 

1 

G.S 

5.5 

3.5 

2.6 

1.0 i 

/ 

- 10 

1.50 

1.45 

1.45 

1.35 

1.35 

I 

7.3 

3.7 

5.0 

2.1 

o.o : 

1 

Table I 

also 

shows 

that the 

addition of fibrinogen 

produces changes in the 


VC4. JU W V-/ A Iw'.# 14rJU 4 A tAr W t f A W ^ 4. 4. A 4. A 1 V ^ V.«> ^ 

was used instead of serinn; an increase in the mercuric chloride precipitation 
(lower litres) and a decrease in the thymol precipitation (also low'er titres). These 
changes usually appear only at a fibrinogen concentration of at least 1 — 2 %, 
i. c. in higher fibrinogen concentrations than are normally encountered in the 
plasma. When comparing these titres given by plasma to which 0.1 % heparin 
had been added, a change is observed which corresponds to the titres obtained 
by the addition of at least 1 — 2 % fibrinogen. 

Correlation of mercuric chloride and thymol titres in sera and in citrated and 
oxalated plasma from the same patients showed lower titres in plasma than in 
sera — i. e., increases in mercuric chloride precipitation and decreased thymol 
precipitation, but the changes were not so marked as in the heparin-plasma solu- 
tion. 

Experiments with thrombin dissolved in scrum in- the same way as mentioned 
for fibrinogen showed no changes in the titre. 

These experiments show that the changes in the mercuric chloride and thymol 
reactions cannot be attributed only to differences in the composition of plasma 
and serum. 

Our experiments also showed that the mere addition of heparin to the serum 
brought about some changes and therefore we investigated the wfhicncc of heparin 
upon t e reactions. At first we carried out experiments in which the plasma was 
o j ained without the addition of anticoagulants, c. g. by centrifugation of the 

withdrawal. Thi,, c.varaination w.as possible, 
or, only for the thymol test because the pl.ssmn ooagidnted during the titrn- 
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Table n. 


licmnn conccnimtmv^ *'»»« 



ITcpnrin % 

0 

O.oi 

0.1 

0.5 

1 

0 

O.oi 

0.1 

0.5 

Plasma 

— - 

1 O.so 

0.70 

0.70 

17.2 

11.8 

6.9 

i 1 

Scrum 

1 1.20 

1.20 

0.90 1 

1 

0.90 

17.2 

1 

20,g 

14.1 

4.0 ’ 


tiou with mercuric chloride. At the same time heparin in varying concentrations 
was added to portions of the plasma. 

Table II shows the results obtained in one experiment and others gave the 
same result. For comparison we have also recorded the results of the titration on 
the serum to which heparin in varying concentrations had been added. 

Table II also shows that the thymol values obtained for serum and plasma 
without heparin are very similar and tliis indicates that fibrinogen in the blood 
does not influence the thymol precipitation. As mentioned above a similar com- 
parison by mercuric chloride precipitation has not been possible. 

The addition of hepmrin brings about a distinct change in the reactions. In the 
jdasma the thymol titrc decreases gradually with increasing concentration of 
Ircparin. In the serum, in addition, there is a slight increase in the titre at a heparin 
concentration of O.Ol %, but at the higher heparin concentration lower values 
arc recorded, though the titre in the serum does not reach the low levels as in the 
plasma. This difference between pdasina and serum might suggest that fibrinogen 
influences the thymol prccipoitation by combination with heparin. In the merciuic 
chloride preeijoitation, even a heparin concentration of 0.01 % shows a very 
marked decrease in the jolasma titre, which might indicate that this change is 
largely' due to the presence of fibrinogen. The addition of heparin produces a 
decrease in the mercuric chloride titre in the serum. 

Table III records the results of experiments wdth the addition of heparin in 
various concentrations to sera from patients with positive mercuric c on e 
and thynnol reactions. It shows that heparin causes a slight increase in t e , 
chloride precipitation, ■/. c., a lower titre, though not as low as the va ues o ai 
with a heparin concentration of 0.1 %. They correspond throughout o e 
ues obtained by titration of a 0. 1 % heparin-plasma solution from ^^5 

The thymrol reaction is influenced in the opposite direction, as leparin 
a decrease in the jirecipitation. A concentration of 0.01 % of o/ 

no definite change and the titres varied only slightly. An addition o • ^ o 
heparin produces in most sera a distinct decrease in titre, and the ad ition 
produces in most cases a similar titre as that obtained in a 0.1 /o 




plasma solution, from tire same patient. The addition of 0.5 % lieparin causes 
a very definite fall in tlic titre, but in 1 patient (wlio died of chronic hepatitis) 
an increased titre at a heparin concentration of up to 0.1 % occurred in all 3 
tests on serum obtained at intervals of a week (Nos. 1 — 3). 

Finally we examined the effect of heparin on the mercuric chloride and thymol 
precipitations in solutions of the individual globulin fractions (cf. Albertsen, Christ- 
offersen and Heintzelmann (1)). TJie addition of heparin to solutions of y- and 
P' + y-globulins in saline jmoduced an increased precipitation with mercuric chloride 
(lower titres), and the same reactions were given by solutions of y- and (i- d-y- 
globulins with albumin. 

The influence on the thymol precipitation of the addition of heparin vai'ies 
with the individual globulin fractions, as shown in Tabic IV. In solutions of p- 
globulin in saline the addition of heparin caused a decrease in the thymol pre- 
cipitation and the titres decreased with increasing heparin concentration. The 
solutions, however, were not clear, and even though correction was made for 
tmbidity by determination of the extinction values for the solutions without 
thymol and subtracting this value from the extinction values after the addition 
of thymol ~ the results must be accepted with reservation. The inhibitory in- 
lluence of heparin, however, is unquestionable. In solutions of y-globuliii the 
a 1 ion of heparin causes a distinct increase in the fwocipitation which increases 
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Table IV. 


n,J„,ol nratio,, of f. y „.„i f + „U,K„ .oMo„. i„ , , , 

tn concentrations 0~0.oi~0.i and 0.5 % ®/ /'ejiorin 


JJymol litres (Maclagan snite) 


Heparin % 

0 

O.oi 

/^•globulin 3 % 1 

19 o 

12.2 

» 5 % 1 

1 Q n 

;'-globiilin 5 % I 

ly.ii 

13.0 

and r-fiJobnlin 5 % . . . . ; 

in 0 

5.5 

in '1 

' * -> 10% I 

23,0 

iU..) 

25.0 


0.1 


10.3 

15.1 

15.2 

12.2 
31.5 


7.2 

14.1 

8.C 

8.1 

23.2 


iiitli the heparin concentration, up to 0.1 %. Further addition of heparin (0.5 V) 
produces a lower titre .still even though the titres do not fall as low as those 
produced by the y-glohulin solution without heparin. 

In /?- -f y-globulin solutions (containing about equal parts of and y-globulin) 
the addition of heparin in a concentration of up to 0.5 % , causes no particular 
changes in the titre in solutions with 5 % globulin, while it causes an increasing 
precipitation in solutions with 10 % globulin up to a heparin concentration of 
0.1 %. In higher concentrations there is again a fall in the titre, so that the addi- 
tion of 0,5 % heparin produces the same thymol titre as solutions free of heparin. 

In solutions of globulin with albumin the addition of heparin brought about 
the same changes in the thymol precipitation. 

These experiments lead us to conclude that heparin increases the protein pre- 
cipitation in sera, plasma and in solutions of proteins in saline brought about by 
mercuric chloride. Conversely the addition of heparin lowers the thymol precip- 
itation of protein in scrum and plasma — just as it lowers the thymol precipi- 
tation in saline solutions of ^-globulin. In contrast, the addition of heparin in 
low concentration causes an increase in the thymol precipitation in saline solu- 
tions of y-globulin. 

That the mercuric chloride titre in a heparin-plasma solution (as shown in the 
preceding paper ( 2 )) is lower than in the serum, is not due to heparin alone, as 
the same effect may be attributed to fibrinogen. The decreased thymol precipita 
tion observed in heparin-plasma solutions in the serum of patients, with t e 
exception of cases of chronic hepatitis is also due to the inhibitory effect of heparin 
upon the thymol reaction. 

It is possible that fibrinogen may exert an influence here also. The resu s re 
corded in Table II might indicate that fibrinogen exerts its effect through a com- 
bination with heparin. _ • 4 . 1 , i cmi 

In patients with chronic hepatitis we found the thymol titres in 1 

almost unchanged or only slightly increased as compared with the ° > 

in sera. This would contradict the findings on the effect of heparin on e ^ 
reaction. In patients with chronic hepatitis the mercuric chloride titre is ® 
decreased considerably (i. e., the precipitation is increased). ® ^ ^^5 

(Albertsen, Christoffersen and Heintzelmann (1)) that this precipita ion ep 
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n:>I 

partly on tlie j'-glolmlin concent ration and jnwtly on tho ratio betwof'u tlu*. al- 
bumin and tho y-globulin content of the solution examined, and it li.as been 
shown that /9- as well us y-globulin is precipitated by thymol and this Aict, to- 
gether with the finding that heparin in lower concentrations (up to 0.1 %) in- 
creases the thymol ])roc.ipitat.ion of y-globulin. while the precipitation of /t-glo- 
bulin is reduced, could exj)lain the ])roblem iji the b)llowing way: In patients 
with chronic liepatitis the increased thymol titre (and lowered mercuric chloride 
titre) is due to an increase in the ;'-globulin content. In patifids with acute hej>a- 
titis the thymol titre is increased, but the mercuric chloride titre is usually nor- 
mal or only slighll}' reduced and therefore the thymol titre woidd be due to an 
increase in the /I-globidin content. I'his thesis agrees with the comdusions drawn 
by Knnkol and lloaglnnd (0) about the part jdayed by the /I- and p-globulins 
in the thymol reaction. These authors stated that tho thymol reaction in the 
early stages of hepatitis depends <m the lijmid and lijm-glolndin (//) content of 
the serum and during the later stages on the globulin content. 
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Paroxysmal Tacliycardia Avliicli tlie Patient was 
Momentarily AMe to I’rodiice Himself. 

By 

OLOF FORSSMAN and HANS STENQ%HST. 

(Submitted for publication April G, 1949.) 


Paroxysmal tachycardia is not as a rule caused by intervention of the will. Only 
A-ery few cases have been described where the subject was able to accelerate the 
action of the heart at a given command by concentrated will power without visible 
imiscular efforts or emotional influences from without. 

The first such case Avas described by Take (1872). Both in this and subsequent 
cases reported in the literature by Tarchanoff (1885), Pease (1889) and A'an der 
Velde (1897) the increase in the frequency of the lieart beat due to AA'ill power Avas 
only moderate. Koehler (1914) produced tachycardia in himself and this Avas as- 
sociated Avith an increase of the blood pressure and the respiration rate. He con- 
sidered that it Avas due to increased tone of the sympathetic and decreased tone 
of the A^agus. FaAull and AVhite (1917), West and Savage (1917), and Taylor and 
Cameron (1922) came to the same conclusion in their Amrious cases, in AA'hich the 
acceleration of the heart beat aa’us combined Avith mydriasis and a rise in blood 
pressure. After the injection of atropine (2 mg— 1/30 grain) the heart rate increased 
CA'en during rest but a reduced faculty to increase it still further A'oluntarily per- 
sisted. In FaAnll and Vliite’s case an electrocardiogram shoAved, that during the 
attacks of tachycardia, the B, S and T-AA’aves altered. Carter and Wedd (1918) 
mentioned a patient Avho Avas unable to produce any A*oluntary increase in the 
action of the heart under the influence of atropine. The electrocardiogram indicated 
an ectopic rhythm AA’ith a focus in the upper part of the right atrium under the 
control of subjectiA^e inhibiting reflexes but not influenced by Amgal stimulation. 
Carpenter, Hoskins and Hitchcock (1934) described a person Avho could increase 
his basal metabolism AA’ithout visible muscular efforts. There Avas also a rise in 
blood pressure and a moderate increase in the pulse rate. Electrocardiograms 
23 493G31, Ada med. Scandinav, VoLCXXXVL 
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were 


^ the cases described bv OffflpTi nnri i /nAr> 

induced tachycardia was accompanied by increases in the blnf ^ 
tion rate, respiratory volume, intake of oxygen and outnut 
Fed, Green and Fiber (1947) described a patient with Wolff P *^^1^ 
syndrome, in whom adrenalin (0.5 ml of a 0 1 o/ sohitinn^ ' 
or ergotamine tartrate given subcutaneously did not inhibit tLll^o if 
the heart rate voluntarily. The authors believed that the cause f L 

IS a stimulation of the sympathetic, but that a lower tone of the parasm^ 
also played a certain part. Parasympathetic 

. Iwve observed a patient who was able to produce paroxysmal tachycardia 
in himself This case differs from the cases in the literature because the patient 
ivas not able to induce the attacks by concentration of the will. Less directly 
however, bis will did participate in the mechanism causing the attacks, as throai’li 
certain simple voluntary actions, such as deep inspirations, pushing forward of 
the abdominal musculature while holding his breath, swallowing and^occasionally 
also tlirough a Valsalva's manoeuvre he was able momentarily to produce a very 
pronounced tachycardia. 


A 3G-year-old mechanic did not as far as is known suffer from paroxysmal tachycardia. 
There were no cardio-vascular diseases in the family. He had previously been healthy. 
Lately he had been restless and mentally depressed, partly owing to the pressure ofwoik 
in shift. He smoked about 20 cigarettes per day and had not changed his brand of cigaret- 
tes recently. Before the present symptoms appeared he had no palpitations, was not short, 
of breath and Jiis ankles were not swollen. There was no nycturia or angina pectoris. In 
December 1946 the patient suddenly began to be troubled by attacks of tachycardia which 
he himself was able to produce in one of the following ways: 

By deep inspirations. 

By pushing forward his abdominal musculature, without straining and while holding 


his breath. 

By swallowing coarser, badly chewed food. 

The patient himself thought that it felt as if the attacks lasted only as long as the 
food was in the oesophagus. 

Physical exertion, on the other hand, did not give rise to any attacks. Occasionally 
he suffered from involuntary tachycardia M'ithout demonstrable cause. 

He was treated in the Medical Department of the Halsingborg Hospital during w 
periods and the following examinations were carried out: When adinitted on 7. 1. UH 
his general condition was good and there was no evidence of loss of weight. At rest he was 
not cyanosed or dyspnoic, and there was no oedema. No fremitus. The heart measure 
13 cm across. There was a short systolic basal murmur and the second pulmonary sou 
was accentuated. Under ordinary conditions the heart rhythm and frequency were nor 
1¥ien the patient held his breath and pushed forward Iiis abdominal Jf " , 

cardia resulted immediately, though the rhythm remained regular. The ^eart lat ^ 
about 200, as against 70 at rest, men the patient relaxed his abdominal ^ 

the heart rate returned to normal immediately. The patient could also tacty 

by breathing in or by swmllowing some water, but under these conditions i 

a few seconds. The other organs were normal. WMitrouliib 

Other investigations: Hemoglobin 110 %, RBC. 4.14 million, WBC , > 

40 % (including 3 % stab cells), eosinophils 5 %, basoplrils 1 %, monocytes 11 /o. 4 J 
cytes 43 %. Sedimentation rate 3 mm/hr. npoativc. 

Non-protein-nitrogen 37 mg %. Urine: normal. Wasserman and Kahn o 

Fractional test meal: normal amount of acid. 
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'Rjiriuni meal: nornial stomach. No signs of diaphragmatic hernia . ^ li. . i 

Tlie pulse rate was observed on several occasions, with 
rate (patient in the prone position at rest) 8.1/min.; on standing lOO/."”"- patient 
had produced his tachycardia, the pulse rate wa.s (in prone position) ICO/min., and on 

'^'XdpSe '(patient in the prone position at rest) 125/70-130/75 mm Hg. When 
the natient stood up the svstolic blood jiressure was about 0 mm higher than at icst. 
Duriii" the attacks of tachycardia no definite change in the blood jiressure was found as 
compa'red with the figures' for rest. Neither the pulse rate nor the blood prc.ssuro were 
affected by pressure on the carotid sinus. 

Venous pressure, both at rest and during attacks of tachycardia was 7.0 cm. 

Eadiograph of chest reported by the radiologist Dr. 0. IMiiller; r-Thc transvcisc dia- 
meter of the heart, measured at a' distance of 2 m, was 12 cm, of which 8 cm, was to 
the left of the midlinc. The transverse thoracic diameter was oLo cm. Nothing abnormal 
in the lung fields.)) 8ubscfiuent radiographs showed no radiological difference in the 
size of thc'^hcart from the normal in the tnchycardiac phase. Even when the mucous 
mciiibraiic of the pharynx was anaesthetized, the patient was able to produce tachycardia. 
During ocsophagoscopy (carried out by Dr. W. Echrman) the patient had tachycardia 
as long as the instrument was in the oesophagus. 

Gviiergen and prostigmine tests; after mg of gynergen intravenously the resting 
pulse rate fell from 85 to 60/min.. but the patient's ability to jiroduce tachycardia was 
not inhibited. A slight rise in the blood jiressure after gynergen (110/G5 — 130/85 — 115/80). 

After injecting 1 mg jiiostigmine subcutaneously the re.sting juilse rate fell from .82 to 
70/min., but the blood jiressure did not alter. The patient was still able to jiroducc tachy- 
cardia as before. 

Dr. K. Liedholm (Docent at the Lund Medical Clinic) and Dr. II. Bjerldv (of Stock- 
holm) have hcljicd us to interpret the jmtient’s electrocardiogram, for which we are. grate- 
ful. The electrocardiograms taken at rest have been found normal in all rosjiecfs. There 
was no evidence of the Wolff-I’arkinson-White-.syndrome. During the tachycardia 
the electrocardiograms showed changes which varied on different occasions. These 
.ajijicared jiarticularly in the QE8-comjilex. During the time before the tachycardia the 
P-waves were normal, though .come of them were a little, atyjiical. At the peak of the 
tachycardia on the other hand, P-waves could not be distinguished and the rnjiidity of 
the heart rate made reading difficult. .Several electrocardiograms give the imjire.ssiou of 
rather regular flutter waves overrunning the QE.8-comj)lexes. Irregular liigh-frequcncy 
waves of varying sizes indicated fibrillation. The QE.S-eomjilexcs in electrocardiograms 
taken during tachycardia, did not always show an idenlicnl ajipcarance. Somewhere one 
finds periods of alfcrnating tyjie. 

The jiatient was discharged homo after a stay of 17 days. Treatment consisted of 
hellcrgal and in.st met ions ooncerning stay in bed. After discharge, however, his con- 
dition became worse, ns ho noticed that the, attack's of tachycardia also came on'strainim'. 
After a fortnight at home he was therefore readmitted. The findings on his admission 
were c.s.scntially the same as those noted previously with the difference, that the jiatient 
could now bring on tachycardia by carrying out Valsalva’s manoeuvre. 

Increasing doses of qiiinidine were given and at an early .stage of this treatment the 
Jiatient noticed that it was more difficult to jirndnce taciivcardia, and that the heaH 
rate was then not as high as jireviously. After a short time on a daily <los(' of 2 g of oui- 
nidine, the jiatient lost his ability to jiroducc tachycardia and it was’jiossible to tlecrease. 

he dose gnylually, and after a stay of JO days treatment was discontinued and the 
patient went home improved. 

Electrocardiograms taken before his discharge, as well as later on (the last, about, u 
5ear after hi.s second stay m ho.sjiital) have been normal, even under conditions which 
caiher on had produced tachycardia. With the exception of a short period after his dis 
charge, the patient has been able to do his work. 
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The case ryoitcd here ivas a healthy man ivho developed heart Ire n • 
form^of palprtations brought on by srvallorring. by pushin' fearf 
mural musculature and at the same time holding his breath hr de. •' * ” 
or during a later phase of the illness, by perform^tls ir‘C ~ 
tachycarrba rvhrch was recorded by electrocardiograms was not affecM 
sure on the carotid smus or by ergotamine tartrate or prostigmiue. Ame'ii, 
of the mucorrs membrane of the pharymv did not prevent the onset ot the , 
cardial attacks. The symptoms were reduced and finally abolished by quinidiiie 
and they have not recurred even since the cessation of quinidine treatment 
The patient was unable to produce his attacks of tachycardia directly by pwchic 
concentration, and they cannot therefore be called voluntary in the strict sense of 
the term. An active act of will if only indirect was, however, necessary for their 
production. (The attacks produced by swallowing must be classed apart) Bearing 
in mind the importance of the thoracic and abdominal regions in the production 
of ordinary forms of tachycardia it is easy to understand that in our attempts to 
find an explanation of the causal factors concerned we directed our attention to 
the pathological conditions occurring in these regions which can give rise to in- 


voluntary attacks of paroxysmal tachycardia. Several of these are known: dia- 
phragmatic hernia, chronic peptic ulcer, various diseases of the bile ducts, appen- 
dicitis, mediastinal and pulmonary diseases and tumours of the carotid body. 
In conditions without demonstrable pathological lesion, such as distended stom- 
ach, attacks of tachycardia may arise. Examination of our patients showed, 
however, that there was no evidence for any of these conditions (radiographs ot 
mediastinum, lungs, and stomach and acid values in the gastric juice were all 
normal). 

It is hardly necessary to point out that in one way or another the attacks were 
caused by a reflex-mechanism. The patient’s marked neurosis together with a con- 
siderable abuse of nicotine may have contributed to the possibility of an increased 
tone of the sympathetic. Tachycardia coming on after deep inspirations might 
analogous to respiratory arrhythmia, be explained by an increased predominance 
of sympathetic or by the increased filling of the large veins and the right atrium, 
which in turn causes tachycardia in order to overcome the extra venous J 
(Bainbridge’s reflex). In Valsalva’s manoeuvre which in the later stage o t t 
patient’s illness caused a marked increase of the heart rate, there is 
sympathetic tone followed by an increased vagal tone (Liedholm and o ler^h 
It is, however, obvious that in the present case the marked effect o 
tion and of Valsalva’s manoeuvre on the heart rate far exceeded norma 

In order to form an idea of the reacti\dty of the vegetative system in our pa i 
various attempts were made to upset the autonomous reflex-mec anism - 
sure on the carotid sinus, and by injections of ergotamine and 
blocking the nerve-endings of the mucous membrane of the p arjmx } 
anesthesia. This did nob, however, inhibit the patients a bib ty to pro 
cardiac attacks. So as not to risk worsening of the patient’s state a ‘ 

given for experimental purposes. In the cases reported by an fVr^lvhn’e 

and Savage and Taylor and Cameron it was found that despite t e re a i 
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dose of atropine (2 mg) it ivas impossible to produce complete jiaralysis of tbe 

branches of the parasympathetic nerve-endings. 

In our patient, the investigations on the part played by the autonomous nervous 
system have not given any definite result, even if an increase of the tone o t le 
sympathetic seemed bkely. The question arose therefore whether changes in the 
heart itself might contribute to the production of the tachycardial attacks. 

Jervell has advanced an interesting hypothesis concerning the causes of involun- 
tary paroxysmal tachycardia, transient flutter and fibrillation. He states that 
it is probable that provoldng and predisposing factors exist. The provoking factor 
is extra-cardiac; and according to Jervell caused by disorders in the vegetative, 
nervous sj^stem, usually by an increased tone of the sympathetic such as occurs 
in pathological conditions mentioned above. The predisposing factor can be traced 
to structural changes in the specific musculature of the heart, including toxic 
damage, degenerative and inflammatory changes or functional conditions of an 
unknown nature. It is only by the simultaneous action of both factors that paroxys- 
mal tachycardia, fibrillation or heart flutter arise. In case of more extensive .struc- 
tural changes in the heart muscle the provolciiig factor is probably only .slight-. 

It is intersting that in the present case there actually occurred a distinct distur- 
bance in the cardiac conduction during the attacks of tachycardia as was clearly 
shown by the electrocardiograms. "Whether this was of an organic or functional 
nature Avas difficult to decide, as the electrocardiograms taken at rest were normal. 
These changes in the conductive system of the heart might therefore constitute 
Jervell’s predisposing factor. The proA'oking factor appeared during the act of 
sAvallowing or through certain other acts carried out by the patient himself. To 
judge by all the evidence, the predisposing factor was eliminated by quinidine, and 
the patient then lost the ability to produce the tachycardial attacks. 


Su nun ary. 

After a review of cases of voluntary paro.xysmal tachycardia reported in the 
literarure, the authors give an account of a case of their own, in Avhich attacks 
were not produced by an act of mental concentration, though the Avill of the 
patient did indirectly play a part, as he was able to produce a rapid heart-action 
by certain simple voluntary actions (deep inspirations, pushing forward of the 
abdominal musculature while at the same time holding his breath, swallowing 
and during a later phase of the illness by performing Valsalva’s manoeuvre). The 
tachycardia was not affected by pressure on the carotid sinus nor by crgotaminc 
tartrate or prostigmine. With daily doses of quinidine the syinptoms disappeared, 
and they have not, during a folloAv-up period of more than a year, reappeared 
thoiigi quinidine was no longer given. The etiology of the attacks is discussed 
anti the hjqoothesis is put forward that in this case it may have been a matter of 
combination of a disturbance of the conduction of the heart Avith an extra-cardiac 
tactor, the latter probably being increased tone of the sympathetic. 
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Acute Necrosis of the Renal Papillae in Pyelonephritis; 

Particularly in Diabetics. 

By 

VIKTOR GAUSTAD .and JOHAN HERTZBERG. 

(Submitted for publication June 29, 1919.) 


Acute necrosis of tlie renal jiapillae in cases of pyelonephritis is fairly rare 
and almost always fatal. It is often associated with diabetes and should be recog- 
nized as an important and serious complication in elderly diabetics. Edmondson 
ct al. (1) recently made an extensive study of this condition which is only rarely 
reported in the Scandinavian medical literature. We wish to record 6 cases ob- 
served at Ulleval Hospital, Oslo. 

Friedreich (2) (1877) first described acute necrosis of the renal papillae. His 
account of the macroscopic changes included all the stages also the complete 
discharge of the necrotic papilla. The patient observed by him liad hypertrophy 
of the prostate and hydronejihrosis, but no diabetes. Giinthcr (.3) first pointed 
out the part played by diabetes in the development of acute pa])illary necrosis. 
Of the 42 cases of this condition found in diabetics so far published, 29 were in- 
cluded in Edmonson’s study. The present paper is the first to report it in the 
Scandinavian literature. As necrosis of the renal ])apillne varies with the presence 
or abscence of diabetes, we wish to discuss this condition as it occurs in the former 
group, and then deal with the features distinguishing it from acute necrosis of 
the renal papillae in non-diabetics. Edmondson ct al. examined 859 diabetics at 
autopsj^. There were 107 patients who died of pyelonephritis and in 29 (27.1 %) of 
these pyelonephritis was associated with acute necrosis of the iiapillae. The renal 
lesion was bilateral in 18, unilateral in 8, and in 3 there was no definite record. 
There were 19 females and 10 males. The frequency of this condition inci’cased 
i\ith age, and only one patient was under 40. Obstruction of the urinary tract 
was rare. After attention had been drawn to this condition, it was detected more 
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more concentrated, and losincr lartre minTifi+i-oc r.f 
Tlie liigh-molecular proteins remain and tlie osmotic persurl irib 
Tlie patient often suffers from some obliterating diseas^e of the arterill^ '“vl’ 
further reduces their blood supply. Diabetes also seems to play a part Dartl't”? 
when accompanied by acidosis. Menkin (7) believed that an 
n the tissues common in diabetes, produces a change in inflammatorj- exudate^ 

The polymorphonuclear cells are scanty and the mononuclear cells are rehtivelv 
numerous. 


The prognosis is grave and the condition usually fatal. There is no effective treat- 
ment for bilateral cases. In a case wliich recovered such as recorded by Edmond- 
son et al. the disease is unilateral. They also described another such caseinvhich 
neplirectomy was performed. Gunther (1937) has reported 2 unilateral cases in 
which nephrectomy gave good results. 

The condition is so serious that ever}d;hing possible must be done to prevent 
infection of the urinary tract in diabetics. Catheterization should be carried out 
with the most careful aseptic precautions and only when really necessary. Infec- 
tions of the urinary tract in diabetics must be treated with great care and with 
chemotherapy and anti-biotics. Sensitivity tests may be necessary. Other diseases 
of the urinary tract, such as renal calculi and hypertrophy of the prostate, should 
if possible be treated surgically as experience shows that obstruction of the urinary 
tract in diabetics is more dangerous than for other patients. The treatment of 
bilateral necrosis of the papillae is useless but in unilateral disease when diagnosed 
early enough, nephrectomy is indicated. It should not be disregarded by the. pros- 
pect of necrosis of the papillae of the opposite side. The following 6 cases of acnle 
necrosis of the papillae were recently observed at Ulleval Hospital; 


Case 1 (Kef. No. 2529/48): A woman of 80 suffered from diabetes since 1921, hnt did 
not require insulin. A renal calculus measuriirg 2 X 4.5 cm was demonstrated on the let 
side in 4944. Urine was sterile and the blood pressure was 480/100 mm Hg. Became o', 
her age operation was not considered. On admission on January 31st, 1918, for Iraetnrt 
of the thigh, diabetes was foirnd to be severe. She was given 16 units of Ketan 
and was transferred to a medical ward where her sedimentation rate reinaine iigi 
(120 to 105 mm). Urocraphic examination on February 24th showed no cliangiYinct 
1944. The urine contaiimd O.l % protein and gave a positive reaction for b oori. AUir^- 
there were onlv few leucoevtes, but by March 5th they were J”™”Oiis. The urm. ^ 
sterile on February 17th but on March 19th Proteus was pwn. On March o h the 
urea was 55 mg %. Her temperature was slightly raised. The. , ^ewas 

difficult to examine because of cataract. Between March and a " <;vim>toni5 
given 22.5 g sulphanilamide, but she became worse and ..'o, Afurred). 

were more marked. She was pale (a fall of hemoglobin from blood iire^ 

Earlv in April, her temperature rose, and she developed signs of ure . . p,j. 

on April 9th was 201 mg o/o- A blood culture on the same /^^cd Pmtern. 
general condition became alarming and she developed exteii^v - 

buttocks. The blood sugar rose, but there was no ketonuria. Aiea 
Autopsy showed bilateral broncho-pneumonia, marked ar eriosc s o(jeina of 

tion of the coronary arteries, and enlargement of the left ki iiQ ^ it 
the perirenal tissues. The capsule was thickened and adheren ' o * ^ 

adherent to the kidney which had a finely granular siirface. On 
nieasuriiiEc 3x2x1 cm was found in the renal pelvis which was 
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And contained urine mixed witli mucli pus. All the 

i\ecrotic. The tissues adjacent to the necrotic areas ivere bluish-black. The re ^ 1 
chynia contained many small abscesses, some of which were confluent. The iig i . 

was also enlarged (210 g). The capsule was adherent and thickened, and the renal pelvis 
was dilated and full of purulent urine. There were also small abscesses in the renal paren- 
chyma. The mucous membrane of the bladder was inflamed and partially gangrenous. 

It' contained stinking urine. , i -ii 

Histological sections of the left hidneij showed necrotic, structureless renal papillae 
(Fig. 2). The necrotic tubules contained granular, blue clumps consisting of bacteria. 
The necrotic papillae were surrounded by a deep blue zone forming a fairly straight line 
of demarcation. This zone was densely packed with polymorphonuclear leucocytes, 
lyinphoc)i:es and plasma cells, which were partly degenerate (Fig. 3). The necrotic area 
did not extend along the columns of Bertin nor in a cortical direction, to the glomeruli. 
There were also severe changes in the renal parenchyma. The capsule was thickened and 
infiltrated with round cells. Some glomeruli showed hyaline degeneration, and others 
were shrunken; in a few there was some intercapillary glomerulo-sclerosis. There was con- 
siderable post-mortem degeneration of the tubules which were not dilated. The larger 
arteries showed arteriosclerosis with thickening of the intima. There was some thickening 
and hyaline degeneration of the walls of the afferent and efferent vessels. There was 
severe inflammation and marked abscess formation. Several clumps of bacteria staining 
blue were seen, and the leucocytes were chiefly polymorphonuclcars, but in some places 
plasma cells were remarkably numerous, and lymphocytes and fibroblasts were also 
seen. Several small thrombi were attached to the walls of veins. 


Summary. A woman of 80 suffered from diabetes. She was admitted to hospital 
for a fracture and pyuria developed wliich was due to Proteus. Uremia and hyper- 
pyrexia occurred and Proteus was now grown from the blood. 

Autopsy showed pyelonephritis most marked on the left side. There was a stone 
in the pelvis of the left kidney and all the papillae were necrotic. Histological 
e.xamination showed considerable cellular infiltration of the demarcation zone, 
sclerosis of the arteries and arterioles, slight intercapillary glomerulo-sclerosis and 
thrombosis of some veins in the medulla of the kidneys. 


Case 2 (Ref. No. 8139/48): A man of 74 suffered from a 2)sychosis for more than 2r> 
years. Diabetes was diagnosed in 1940, but did not need insulin. He was very thirsty 
and suffered from nocturnal frequency which had become Avorsc during the last few 
weeks. There was considerable glycosuria. He had dietetic treatment, had suffered from 
lassitude and was confined to he'd for a fortnight. On admission to Ulleval Hospital on 
April 11th, 1948, he was drowsy and unconscious. Temperature 3G..''.° C. Blood in-essurc 
160/100 mm Hg. falling to 130/100. The bladder was distended up to the level of the 
umbilicus. Dribbling incontinence. The prostate was slightly enlarged but without nod- 
ules. During the first few days in hospital he had to be cathetcrized and there was no 
pyre.ya, but on April I6th the temperatvirc rose, and on April 19th it Avas 39. n° C. It 
fell .slmvly later on. The patient was apathetic and did not cat much and drank onlv 
little. Retard insulin was given, at first 32 -f 24 units and later 40 -f 32. The blood sima'r 
varied bchyeen 120 and 4G2 mg %. There Avas ketonuria on admission Avhich subsided 
later on The amount of urine varied from 1,000 to 2,700 ml. On April 11th the urine 
evnlmW P™^“b,but later on there was about 0.25 o/oo- On Ajiril 13th microscopic 
celk S T sediment, but on April 21st there Averc round 

tion/xrfn rod-shaped micro-organisms, but further bacteriological examina- 

nrnfn- uiadc. Oil April 11th the blood urea Avas 125 mg %. On April 13th nou- 

in 84 mg %. W. R. Avas negative. On April 12th hemordobin was 

HI % and leucocytes 1G,200. He died on Aprir28th. uemo^iODin A\ns 
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Autopsy showed hilfiteral hroncho-Dnciiuioni'i T'lm i : i 
iV/c rUjht kidnaj was slightly enlarged and adhcrL 

casdy detached, the surface slightly granlr it “ 
of the renal ],a])illae which did not extend to the cor tex^ 

Berlin. One ]mi)illa clearly had sloughed off, and this process had com? * r'”"'”' 
papillae which were partly detached from the rest of the kidney 11? “"^^^ 
were yellowish-whitc and were of a comparatively soft consistliicv Vi 
flammation of the renal ])arenchyma. Some gaping, thick-walled aVn 
kit kHlne;, showed no evidence of inflammation! no abscesserno 
The renal pelvis was enlarged on both sides and there were's’igns of sc 
lhsfoh<jical scchons of the rujlU kidne,, showed necrosis of the papillae (Fig Jfianv 
micro-organisms both msidc and outside the renal tubules, some of which 
On the .sides facing the columns of Bertm the necrotic papilla showed a straight e j 
demse cellular infiltration consisting of plasma cells, polymorphonuclear leucocytes an, 
lymphocytes, lowards the cortex there was no such zone and the transition from necrotic 
to living tissues was not clearly defined. The capsule did not show any marked chance^ 
borne glomeruli were hyaline and some were shrunken. Occasional slight intercanilfarv 
glonieriilo-sclerosis was seen (Fig. 5). Fig. 6 shows the arteriolo-sclerosis. In scvera'l 
places the epithelium of the tubules is strijiped off. The arteries showed moderate sclerosis. 
There were no thrombi in the veins and there was only slight inflammation of tiicrenai 
])arenchyma. Tlicre were some lymphocytes, but there was no sign of abscess formation. 


Sinmnarij. A man of 74 suffering from psychosis and diabetes was admitted to 
lioHjrital on account of his general condition and frequency of micturition which 
required catheterization. While in hospital he developed pyuria and fever. Aiitopj 
skoivcd necrosis of all the 'pu'piUae of the right kidney. There ivas slight pyelonephritis. 
Histological examination showed intercapillary glomerulo-sclerosis and arteriolo- 
sclerosis. 


Case 3 (Bef. No. 5830/48): A man of 80 had retention of urine in the autumn of 1911 
anti then developed frequency of micturition and the stream became smaller. He vtas 
admitted on February 19th, 1945, for recurrent retention of urine. Suprapubic cystos- 
tomy was performed and a dc Pezzer’s catheter avas introduced. The prostate was en- 
larged, but firm and elastic. Diabetes avas diagnosed and he was put on a diet ami given 
20 + 20 units of ordinary insulin daily. He was again admitted in the following August. 
The dose of insulin had been reduced because of hypoglycemic symptoms. It was now 
discontinued altogether, and there was no glycosuria or proteinuria when he was ilis- 
charged. The urine was not examined microscopically. 

On re-admission on Alarch 12th, 1948, the blood pressure was IGO/90 n® ^8’ ^ ' 
venous urography on Alarch 18th showed poor excretion on the right bupr- i 
iirostatectomv was performed on the following day under general anesthesia. H ‘ 
weighed 100 g. The patient was exhausted after the operation and ^ 
blood urea wVs 45 mg% before the operation, Imt by April 11th, it was 
A permanent catheter was introduced 18 days after the •, jp, tkic 

„,,crative pyraxia the evening temperature tvae 37 a" 0 to 37.7" & 0" 
tvas a rise of temperature to 39 . 7 ” 0 and a rigor. Tlie urine was f f'‘“ 'V“ ik 
gravity of 1,017 and contained protein, some leucocytes and rod'sliapcd 
sedimentation rate rose from 57 to 192 mm. He on April i. ,r,ed off easily 

At autop.sy the kidneys together weighed 300 g. -i] ji both kiilneys 

and the surface of the kidneys showed several scars. Several ^ -md pus. On 

showed superficial necrosis. The renal pelvis on both sides was u , pj tbc blad- 
the right side there were severfil small, yellow stones. The mucous me 
der was injected and thickened and partly gangrenous. 
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Histolof'ical sections showed superficial necrosis of the renal papillae, 
zoS between necrotic and living tissue consisted of degenerate plasma cells, l}mpho- 
cHes and polymorphonuclear leucocytes. Some glomeruli were hyaline or some were 
shrunken and the tubules showed advanced post-mortem changes. Elsewhere the ki 
iieys showed moderate infiltration with various kinds of inflammatory cells. A thrombus 
was in a vein, blocking it almost completely. 


Suinviary. A man of 80 was suffering from diabetes, and after an operation in 
2 stages for hyperplasia of the prostate, he developed pyuria and hyperpyrexia 
with rigors. Autopsy showed necrosis of several renal papillae in both Jcidneys, severe 
pj^elonephritis and small stones in the right renal pelvis. Histological examination 
showed considerable inflammatory changes and a thrombus in a vein. 


Case 4 (Ref. No. 24854): A woman of 74 had an operation for prolajise of the uterus in 
1941. Since 1942 she was treated at Ulleval Hospital for rheumatoid arthritis. The urine 
was nornial, and the blood pressure was 145/90 mm Hg. On rc-admissioii on November 
2Gth, 1947, her blood pressure was 150/90, and there was no fever, but incontinence of 
urine. On the evening of February 8th, 1948, the temperature rose to 40° C and the 
patient had rigors. Next day she was very exhausted, her complexion was pate grc}' and 
she groaned feebly as she lay in bed. The urine was normal. On February 11th she com- 
2 )lnined of pain in the abdomen and of tenderness on ])ressurc over the left iliac fo.ssa. 
The temperature subsided with treatment with penicillin and it was discontinued on 
February llth, when the abdominal pain disai>i:)cared. Blood culture on February 10th 
grew Proteus. After February 1 2th e.xaminations of urine showed protein and numerous 
leucocytes. Bacteriological examination revealed Proteus. A])art from a few short jieriods 
without fever she had temperature until .she died on Ajiril 29th. 

Autopsy showed bilateral pleural effusion and right-sided bronchiectasis, acute fibrin- 
ous pericarditis, mitral regurgitation, congestion of the liver and spleen and cholcc 3 's- 
titis with a stone the size of a nut in the gallbladder. The kidneys together weighed 
280 g. The capsule was easiH detached from the right kidney which had a patchy surface. 
There were altogether 4 small stones in the lower main caly.x. Two 2 )apillao .showed 
necrosis which extended to their bases. The adjacent tis.sue was dark blue. A third papilla 
had apparently sloughed off, leaving a necrotic patch. The ])apillac in the lower part of 
the pelvis were dark blue. There was considerable injection of the renal pelvis and its 
raucous membrane was dark. The pa])illae of the left kidney showed no necrosis but 
were dark. There was a small stone in the renal pelvis where the mucous membrane was 
inflamed. The mucous membrane of the bladder was inflamed and partly gangrenous. 

Histological sections of the right kidney showed necrosis of the ])npillae with inflam- 
matory changes near the necrosis as iji the first case. 'The jiolymorphonuclear leucocytes, 
plasma cells and lyraidiocytcs were degenerate. Part of one pa])illa was almost sloughed 
off. There was moderate arteriosclerosis with thickening of the intima. A lar"c vein\-as 
partly obstructed by a thrombus. IRany glomeruli were hyaline and sonm were shrunken. 
The tubules showed post-mortem changes, jllnny were .stripj)ed of their epithelium and 
some were dilated. In the interstitial ti.ssue there were foci of jdasma cells, polymorplio- 
nuclcar leucocytes and lymphocytes. Proteus was recovered from splenic and reiial tissue 


Summary. A woman of 74 liad incontinence of urine and rlicumatoid arthriti.s, 
While in liospital she developed pyuria and fevei-. Proteus was recovered from 
both blood and urine before death. Autop.sy showed pyelone])hritis with stones ir 
both kidneys and necro.sis of two papillae in the riglit kidnev. TJiere was marked 
mtlanimatory infiltration in the kidneys, arteriosclerosis and thrombosis of a vein, 
1 roteus was recovered from spleen and kidneys. 
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comn, and disclmrgedwith 


VIKTOJI OAUSTAD AXD JOllAN IIirnTZUEUG 

(I{i-f. No. in.'l't/IS): xV woinim of 05 Imil rhoumatic fev 
-. . . into,.; \va,s (ii^rovcrfnl. Slic was oivcii diotclic iimtm 
toUlI-.vAl llospild in ]f)}7 for impr-ndin- diabofio 
n .iaily .lo-i.^v of 50 units of IJotnrd insulin. 

In HMv', luul frv«‘r juhI Hliiv<‘riiitr at tack and nri ThK-i i 

rilovAl Ho.-iutal in iiniH-n.liuft coma with deep resjuratioas am 

tamcLM^ar and ketone i.o.l.cs. Wlulc in hospital, she had bouts offem 

I he untie cojilaiiipd many leucocytes and bacteria- 
0 effect and tlic bacteria were 
.sliowed opacities in the left 
.‘showed tortuous arteries and 

j , , j ** temperature rose to over 40" C; she 

b'vrbiped bed j ore.s and died on October 2nd, 1018, 

Antop^y sliowrd plcnnil adliesirms. 


in coninu-tion witli tin- upjjrT rnly.Y, wliicli Avas nearly /is thick as the little finger. TIie2 
oth*‘r Mimll npjjer ca|yei\s were <lilate<l to about tlie size of a nut. The median and lower 
oidycfN^i wrn^ normal. On sH'tion th** upj)er p(»Ie of the kidney contained a cavity which 
wa‘'' n»*arly a- larir*- a^ a walnut and was connected with the renal pelvis. It was full of 
purulmt urint\ Tin* wall of thi.s cavity consisted of granulation tissue. In the position 
<if atiof her snmH calyx, a smaller cavity occupied the place of a jmpiila and communicated 
ft>*tdy with tla‘ trun] pf-Ivis. The medullary rays converged towards and ended in this 
oavity (Fi*,.!. 8), There were no absces^*\s in the rennl substance. 

7’la’ rir^ht ki<iney wa.s aho enlarged and the cortiro-modullary junction w’as blurred. 
The left uret»‘r w'as thickened and dilated and the mucous memhrane of the bladder was 
injeeterl. The urine was clotulv. A hlood culttire taken after death yielded E. coli. 

///■‘/e/ef/m;/ sniums of (hr Irji kulnnj showed tliickening of the caj).sulo, extensive hyaline 
change of the arterioles and partly hyaline and .‘^ome degonorate glomeruli. There vre 
eoHMMeralile post-mortem changes iti'thc tuhules, huf no arteriosclerosi.s. The p.ipilk 
had apjuirentlv sloughed off and along the demarcation line there was an infiltration with 
]>lasma cells and some Ivmphocvtes, hut no polymorphonuclear Icucoc}ies. There was 
necrof ir- tissue at file base of the sloughed-off {mpilla. In the renal parenchyma there were 
seattfred foci of plasma cells. There was no definite abscess formation nor intcrcapillan 

iiloim*ru]o-sclfTt).sis, i 

llisfoUrjirnl >rrfino^ of (hr right hidncj/ also showed ])ntchy infiltration with plasma ce s 

and extensive sclerosis of the arterioles, hut no necrosis of the renal papillae. 

Sunmary. A wonmn of (io .mifforiiig from (lial)etes was admitted to hospital 
almost in coma ami with an infection of the urinary tract. Culture 
violded K. coli. Slie died with .Mgns of .sejisi.s and Jiigh fever. ' 

the tipjier /xijtilhte of the left hiihiey had sloughed off and Ihol the a( jacen rcii 
had ben, destroyed and cavities had formed. Pyelonephritis was severe. His o ^ j 
e.vamination .showed arteriosclerosis. Post-mortem blood cutureyie 

Case 0 (Pef. No. 15719/18): A woman of 08 suffered from biliary HoS 

fever. Hetween i\ray Gth and October 11 tb, 1910, she was ^ ” iLfrouhv of the heart 

where liyportension (Idood jirc.s.sure 200/110 mm Hg.) i , -li, „.j]pliatbiazok- 

were discoi-erod. She was given insulin for diabetes. Pyuria improved coin- 

Ophtlmlmoscoiiic examinat ion .showed no definite yTocnital on 

•parativcly fit till the sjiring of 1048, and she was admitted to U c P 
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acote necrosis oe tle renal papillae in pyelonephritis. 


19tli tie urine contained mucli sugar and a few cells, but no keto ■r„„p' 9 o_^ 
was not cooperative. Insulin, vras given, but its dosage was difficult to fix. On “L 
aiid October 1st, 1948, Proteus was gronm from the urine. The sedimentation rate was 
verp Hgh, 125 mm on June 21st, and 135 mm on October 11th. She died on October 

" Autopsy showed fibrosis of the myocardium and atheromatous changes in the coronary 
arteries. There were 4 stones in the gallbladder. The right kidney was considerably en- 
larged and weighed 220 g. The perirenal fat was edematous and the capsule was thickened 
and somewhat adherent. The kidney was soft. Its cut surface showed that all the renal 
papillae were greyish-white, standing out in marked contrast to the rest of the mdney. 
The papillae showed necrosis which extended a little towards the renal cortex but did not 
reach it. In the upper pole of the kidney there was a tumour the size of a small orange. 
It was very soft and had a spotty, yellowish red appearance. The renal pelvis was dilated 
and the mucous membrane was injected; it contained turbid urine. The parenchyma of 
the kidney elsewhere was grey, without definite abscess formation. 

The left kidney was small and weighed 120 g. Its pattern wms blurred and the mucous 


membrane of the renal pehds was inflamed. 

Histological sections of the right hidney showed necrosis of the ‘papillae. In the tubules 
in the necrotic area were many bacteria. The necrotic tissue was defined towards the cor- 
tex by a zone of infiltration consisting of degenerate round cells. The partly hyaline 
glomeruli showed degenerative changes and were shrunk and the number of cells and 
the amount of connective tissue in the capillary network was increased. There was no 
sign of arteriolosclerosis, but the tubules were degenerate. There was sclerosis of the ar- 
teries and the veins contained several thrombi. The mass in the upper pole was a Grawitz 
tumour. Lymphocytes and plasma cells formed scattered foci in the interstitial tissue. 
There were only few polymorphonuclear leucocytes. 


Summary, A diabetic woman of 68 was admitted to hospital suffering from 
pyuria. Proteus was grown from the urine. Autopsy shotved 'necrosis of all the papil- 
lae of the right hidney. There was advanced pyelonephritis and a Grawitz tumour 
was found in the upper pole of the kidney. 

In all 6 cases of acute necrosis of the renal papillae described, the patients 
suffered from infection of the urinary tract, and 6 of them W’’ere diabetics. In the 
last 3 cases when our attention had been drawn to the condition, we suspected it 
on clinical evidence, but it was not diagnosed with certainty in life. Table I briefly 
presents the most important findings. 

In 3 cases renal calculi were found on the same side as the papillary necrosis. 
The naked-eye appearance of the necrotic papillae was striking because of their 
yellowish-white colour which was in marked contrast to the rest of the kidneys. 
The necrosis involved the most prominent part of the papillae and did not extend 
to the cortex nor towards the columns of Bertin. In 1 case, the necrotic papillae 
had been discharged and there was destruction of renal tissue with cavity formation. 
In 5 cases with considerable pyelonephritis histological examination showed a 
marked cellular reaction near the necrotic area. In 1 case (No. 2) of slight pye- 
lonephritis, there was marked infiltration in the areas near the columns of Bertin, 
whereas there was no cellular reaction in the direction of the renal cortex. The cells 
lu the infiltrated areas were plasma cells and lymphocytes. Polymorphonuclear 
eucocytes were found in 4 cases and absent in 2. Most of the cells were degenerate 
‘ n were difficult to identify. Among the 5 diabetics was only 1 with absence of 
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Table 1. 


^c«<e «ecrosis of renal papillae. 


Case 

Age anc 
sox 

P^’elo- 

nephritis 

Site of necrosis 

Complicating 

diseases 

bacteriological | 

findings ' 

1 

so, P. 

Severe 

Left kidney, all pa- 
pillae 

Diabetes, renal cal- 
culi 

Lroteus from blood; 
and urine 

2 

75, M. 

Slight 

Eight kidney, all 
papillae 

Diabetes, retention 
of urine (fibrous 
prostate) 

— — : 

coli from renal- 
tissue 1 

3 

so, M. 

Severe 

Both kidnej^ all 
papillae 

i 

1 

Diabetes, renal cal- 
culi, prostatectomy 
3 %veeks before 

t 

“ i 

1 

4 

75, F. 

' Moderate 

Bight kidnej", 3 pa- 
pillae 

1 

i 

Renal calculi 

j 

1 

Proteus in blood | 
and urine, and on' 
culture from kidney! 
and spleen (post-; 
mortem) I 

5 

65, F. 

Severe, vdt\i 
cavity for- 
mation 

. 

Left kidney, all pa- 
pillae partly dis- 
charged 

Diabetes 

E. coli from urine,! 
from blood (post- 1 
mortem). 

G ! 

GS, F. 

Moderate 

Left kidney, all pa- 
pillae 

Diabetes, Grawitz j 
tumour j 

Proteus from urine : 


an inflammatory zone between necrotic and living tissue. In only 2 of the 5 diabetics 
there were many plasma cells but few polymorphonuclear leucocytes a feature 
which Edmondson et al. state is characteristic of the inflammatory infiltration ir 
cases of acute necrosis of the papillae. With one exception the renal vessels shovec 
arteriosclerosis. In Cases 1 and 2 there was also slight intercapillary glomerulo 
sclerosis. In Edmondson’s series glomerulo-sclerosis was frequent. In 4 of oiii 
cases thrombi were seen in the veins. Like other observers we found that mosl 
patients are elderly. The ages of our patients ranged from 65 to 80. 

Infections of the urinary tract and septicemia with Proteus were noted in Case: 
1 and 4. In Case 6 Proteus was grown from the urine. In Case 6 infection of the 
urinary tract was due to E. coli. The presence of this organism in the blood ma) 
have been a post-mortem change. In Case 2 bacteriological examination wa. 
only undertaken post mortem. Edmondson et al. pointed out that the infectioi 
was mainly due to staphylococci and E. coli, and only in one case was Proteu. 
isolated on bacteriological examination of the kidneys after death. They sugges ec 
that the infection may start from an extrarenal focus or that the urinary i cc loi 
may be the primary focus. When the primary focus is extrarenal, hacterem 
occurs first and infection of the urinary tract comes from the blood 
none of oux 6 cases was there any extrarenal focus, but in every case t ^ 
been infection of the urinary tract of variable duration before death- ^ ^ 
vations therefore suggest that a generalized septic infection often starts roffl 
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• urinary tract. The invasion of the blood stream takes place simultaneously with 
or after the development of necrosis of the papillae. In other words, the infection 
proceeds from the kidneys to the blood stream, but not in the reverse direction. 
The necrosis of the papillae therefore contributes directly to the generalized infec- 
tion. In 4 of our cases histological examinations showed thrombi in the veins of 
the renal medulla. This finding suggests that an invasion of the blood stream from 
a focus of infection in the kidneys is not rare. 

It is remarkable that in 2 of oiu' cases septicemia was caused by Proteus. In a 
third case the urinary tract was infected with Proteus which possibly was also 
responsible for the generalized infection. It is very rare for Proteus to invade the 
blood stream. Tliis organism is usually saprophytic, but it may also be pathogenic 
when it has a tendency to settle in the urinary tract, the ear or the intestinal 
tract. Its etiological importance in the diarrhoea of children, for example, is still 
in doubt in the opinion of most observers. With regard to infections of the respira- 
tory tract, Dick Henriksen (S) (1937) stated that Proteus is not often responsible 
for them, but ma}' occasionally cause serious trouble. Thjotta (9) and Iromonoiu 
and Popa (10) have described cases of Proteus septicemia with otitis media as the 
primary focus. Abrams (11) (1948) collected 52 cases of Proteus septicemia, and 
the primary focus was in the ear, nose or throat in 44.7 %, and in the urinary tract 
in 46.8 %. Most of the patients were acutely ill with fever and rigors, and the 
temperatine cm-ve in some of the cases was of the t}'phoid type. In 15 of the 22 
cases in wliich the infection had started from the urinary tract the disease devel- 
oped after an operation. Abrams reported a case in wliich penicillin had no effect, 
whereas streptomycin given in doses of 0.3 g 3-hourly for 10 days led to a cure. 
In a report by the National Research Council (12) reference is made to 94 cases of 
septicemia treated with streptomycin. Among them were 5 cases of Proteus sep- 
ticemia, which recovered or improved. It is therefore possible that with strepto- 
mycin treatment the prognosis may impi’ove also in cases of acute necrosis of the 
renal papillae. We did not have an opportunity to give streptomycin to any of 
our patients. 

As pointed out acute necrosis of the papillae was not diagnosed definitely on 
clinical evidence in any of our cases. The clinical picture usually shows that 
patients suffering from diabetes and infeetion of the urinary tract become worse, 
with a rapid pulse, liigh fever and mental confusion. In all our cases where a blood- 
culture was taken it gave positive results. In 3 of our cases, the sedimentation rate 
was remarkably high, and in Case 1 it ranged from 120 to 105 mm, in Case 6 from 
125 to 135 mm, and in Case 3 it rose from 54 to 192 mm. 


biiinmary. 


Acute necrosis of the renal papillae is described in 6 patients suffering from 
intcction of the urinary tract treated at the Ulleval Hospital during 1948 Five 
L were diabetics and 3 of them had renal calculi on the affected side; 

them also had retention of urine. The si.xth patient suffered from retention 
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of urine, but not from calculi. The ages of the patients ranged from 65 to 80 veir 
In every case the papillary necrosis was first diagnosed at autopsy. Proteus 
isolated from the blood and urine of 2 patients and also from the urine of a tWtd 
patient whose blood had not been examined. Necrosis of the papillae was uni- 
lateral in 5 cases and bilateral in 1. The renal vessels showed arteriosclerosis in 
5 cases. In 3 cases of diabetes arteriolosclerosis was found, and in 2 of these cases 
intracapillary glomerulo-sclerosis was also present. In 6 cases there was a well 
marked zone of inflammation at the junction of necrotic and living tissue. In one 
case of diabetes this zone was absent. Many plasma cells but few polymorpho- 
nuclear leucocytes (alleged to be characteristic of the inflammatory infiltration 
occurring in diabetes with necrosis of the papillae) were seen in 2 cases, but not 
in the other 4. In one case the necrotic papillae had been eliminated with de- 
struction of renal tissue and cavity formation suggesting renal tuberculosis when 
urography wms undertaken post mortem. 

The importance of adequate treatment of infections of the urinary tract is 
stressed. When necrosis of the renal papillae is unilateral, nephrectomy may be 
advisable. 
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Observations Concerning’ tlie Presence of Pyogenic Stapliylo- 
cocci in tlie Js^ose and tlieir Relationsliip 
to the Antistapliylolysin Titre. 

By 

SVEN BERGQVIST. 


(Submitted for publication July 4, 1949.) 


Several investigators (6, 7, 9, 10, 13, 14, 15, 21) have shown that wound in- 
fections, furuncles, the presence of staphylococci in operating theatres, etc. orig- 
inate from the nose of staphylococcal carriers. This comprises 35—50 per cent 
of all healthy individuals. Me Farlan (13) considered that most individuals were 
carriers at some time, but Miles et al. (14) demonstrated that there is striking 
constancy in the carrpng of staphylococci. Packalen and Bergqvist (17) observed 
that high antistapliylolysin (ASta) litres occur more often in persons with staph- 
ylococci in the nasal mucosa than in non-carriers. The aim of the present in- 
vestigation is to study the variations in the occurrence of staphylococci in the 
nose, and their relationship to variations in the ASta titre more closely. 

Bacteriological Technique. Swabs were taken from both nostrils (vestibulae and 
nasal fossae) and immediately inoculated onto a blood agar plate containing 5 
per cent horse blood and incubated aerobically for IS — 24 hours at 37° C before 
subculture. The criterion of pyogenic staphylococci was taken to be the presence 
of a positive coagulase test. In two cases, however, hyaluronidase-producing and 
haemolysin-positive yellow staphylococci, constantly present in large numbers, 
were classified as pyogenic despite the fact that they were coagulase-negative. 
In one of these cases, however, the ASta titre rose appreciably during the ob- 
servation period. The techniques employed in the performance of the coagulase 
test, the evaluation of pigment and the liaemolysin test, are described in a previ- 
ous paper (17). 

Serological Technique. Specimens of blood for ASta determination were taken 
at least as often as specimens from the nose (see below). The titrations were per- 
formed in accordance with a method described earlier (17). Inactivated serum 
was kept in cold storage at — 20° C, thus permitting the simultaneous titration, 
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Table 1. 

hKuknce rales of elevated ASlartitres (^1 I. u.) in carriers and 


'iion-carrkTs. 


Kasai swab for Staphylococcus 


Positive . 
Negative 


pyogenes 

No. of 
Patients 

ASta-titre ^1 

difference 


60 

no 

37 

± 6.3 % 



uy 

18 

26 ± 5.3 % 

1 36 i 8.2 % 


129 

55 

43% 

^ m 

i - 


Avlien required, of all serum specimens from one patient, and thereby eliminatina 
certain technical sources of error in the evaluation of possible rises or falls in the 

titre. Only those changes which amounted to at least double or to half the predous 

values v’ere considered significant. 

Material. Of the 129 patients examined, 109 were suffering from tuberculosis 
(pulmonary tuberculosis and/or exudative pleurisy), and all those, who were un- 
der observation for at least one month (81 cases) had this disease. In the majority 
of cases, the investigations Avere instituted on recently admitted patients, though 
in a small number only after some time in hospital. The specimens were taken at 
regular intervals of either 1 or 2 Aveeks, but Avhen the patients had been discharged 
and the examinations AA'ere being performed at the out-patient clinic, the inter- 
A'als might be as long as 1 or 2 months and in certain cases er^en longer, 


Table II. 

JlelationsJiip between frequency of elevated ASta and AS-titres. 


1 

ASta-titre 

No. of 
patients 

AS-titre>200 

<1 

74 

32 i 43 % 

:>1 1 

55 

26 ! 47 % 


129 

1 58 45 % 


Of all the patients examined — 47 men and 82 Avomen — 60 (46.6 per cent) shoved 
coagulase-positive staphylococci in the nose on first examination, and of these, 
37 (62 per cent) had an ASta titre of ^ 1 unit (Table I). Of the subjects in whom 
staphylococci were not demonstrated in the first specimen, titres of ^ 1 nnit oc 
curred in only 26 per cent. The difference between these figures amounts to 60 
and is more than four times the mean error of the difference. 

Packalen (16) has shown that patients with haemolytic streptococci in 
pharynx also presented a higher incidence of pyogenic staphylococci than = 
who had no streptococci. Por this reason, high ASta titres mig t ® . 

be associated with high antistreptolysin (AS)_ titres. 
found a certain relationship between high AS titres and high AS a i r 

In Table II the titres have been correlated, but high AS titres 
appreciably more often among cases with high ASta titres than amoUc 
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Table lY. 

Persistence of carriage and non-carriage of staphylococcus pyogenes. 



were observed over a longer period (14 weeks) constantly pos- 
itive findings occurred in 15 20 per cent and constantly negative ones in about 
10 per cent. 

In the present series the corresponding figures amount to 33 and 37 per cent 
respectively. Table IV shows the observation periods of these 58 patients, from 
whom a total of 518 sumbs were taken. As will be seen, patients with negative 
findings were examined, hardly less often than those with positive findings, 
so that the absence of staphylococci in the negative group is not due to less 
thorough follow up. In previous investigations (16, 19, 20) it has been dem- 
onstrated that streptococci and staphylococci occur more abundantly in the 
pharynx and nose in tuberculous patients than in patients with other internal 
diseases, and that the AS and ASta titres are often elevated in the former. This 
probably explains why the percentage of constant carriers of staphylococci is 
larger here than in the series reported by Miles et al. 

Although the number of staphylococcal carriers is comparatively large and the 
probability of infection is therefore appreciable, there are, nevertheless, individuals 
in whom staphylococci are constantly absent from the nose. It seems likely there- 
fore, that there is present in the nasal mucosa of these individuals, a constitutional 
factor, anatomical or physiological in nature which is inimical to the existence of 
staphylococci. The presence of a growth-inhibiting factor in the nasal secretion 
seems the most plausible explanation, though it can scarcely be thought to con- 
sist of the lysozyme, first demonstrated by Fleming (3, 5, 8), which is present 

in large amounts in the nasal mucus. 

In 13 cases (17 per cent) a rise in the ASta titre occurred during the observation 
period. In 6 of these, one of whom developed staphylococcal empyema, stap y o 
cocci were constantly found in the nose. Staphylococci appeared later on in 4 cases 
which were at first negative. In the other 3, surprisingly enough, no stap y ococci 
were demonstrable at any time. This rather unexpected result suggests t a s ap ^ 
ylococci nevertheless existed somewhere within the system, though 
found at the site where they are most commonly encountered, ?. ^ ® , 

cosa, and no clinical evidence of staphylococcal disease could be 
Adamson’s (1) frequent findings of staphylococci in lymph glanc s, s 
the bacteria from the mucosa invade the deeper regional glands via 6 
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cliannels. If tier are not eliminated by the bodj defences, they -will, of course pro- 
duce tosin. -wiiie forming real foci of infection, rrith a consequent rise in the ASta 
titre. This contention is siipported by Adamson's findings (2), viz. that a con- 
siderably higher proportion of those patients Tvith staphylococci in the lymph 
elands had a more elevated ASta titre than those rrithout: and also by the fact 
fiat many of the patients with staphylococci in the tonsils or the bronchi, but 
with sterile Ivmph glands, presented ASta titres less than 1 unit. 

SR 

120 iO 
100 39 
60 35* 

60 J7 
40 J6 
20 

six=Hrv:€ 

fHic£‘TY7£ 

SIVH FYX 

Fig. 1. 

Growth of staphylococci: -H-r abnndant, -H- moderate, -r sparse, — no. 


Follotved-up Cases. 

To illustrate the relationship between the finding of staphylococci, fluctuations in the 
ASta values and features of the clinical course, an account is given of some of the cases 
investigated. Fig. 1, for instance, shows a 37-year-oId man with tuberculous cavities in 
the right lung, first treated by pneumothorax therapy (pn) and five months later thora- 
cocautery (Tk). One week later the patient developed tonsillitis (A. T.) at the same time 
complaining of pain in the right side of chest. A pleural effusion was demonstrated and 
paracentesis (TC) performed. Although the effusion was found to be sterile, penicillin 
treatment was nevertheless instituted by the intramuscular route. A further pleural tap 
2 days later still showed the effusion to be sterile. In spite of treatment with penicillin 
for 2 weeks, there was a persistent pyrexia, and repeated tapping disclosed the presence 
of an empyema caused by staphylococci of the same type (type 6), as those demonstrated 
in the nose on repeated examination. Tapping and irrigation of the pleural cavity were 
carried out daily, and instillation of penicillin in large amoimts was combined with in- 
tramuscular injections; the staphylococci however rapidly became resistant to peni- 
cillin. Irrigation of the pleural cavity with tebecit was therefore started, and on the fol- 
lowing day the pus was sterile. In the meantime the ASta titre rose to exceptionally hish 
values (440 units), but gradually subsided to as low as 1.5 units. The staphylococci dis- 
api^ared from the nasal mucosa after the initial treatment with penicillin. W returned 
dnrmg the second period of treatment. This time, however, they were of another tvpe 
further course of the disease the AS titre was not influenced. 

The second case (Fig. 2) is that of a 34-year-old woman with tuberculosis of the left 
iung who received pneumothorax therapy from July, 1947 onwards. Durins the first 
mouth no staphylococci could be demonstrated in the nose, and the ASta titre was low. 
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But carfy in September, some days after a tlioracocautery, tlie patient had a recur- 
rcncc of polyarthritis (J) with a rise in the sedimentation rate. Type 12 staphylococci 
M ere demonstrated in the nose at about the same time, and were subsequently found in 
all swabs. The ASta titre gradually rose and reached its highest value 4 months after 
tlic date when stapliylococci were first demonstrated, and subsequently subsided. Mod- 
erate variations in the AS titre are in no way related to the ASta titre. 

Fig. 3 sliows a case of bilateral pulmonary tuberculosis in a 22>year-old man, where 
pneumothorax was instituted first on the left and subsequently on the right side. During 
the first few months no staphylococci were found in smears from the nose, and the iVSta 
titre was low — 0.5 units. On hospitalization for the third time, stajdiylococci were dem- 
onstrated in virtually pure cultures from the nose, these findings being repeated at 
each examination. No influence on the ASta titre could be observed. In this case the 
stapliylococci probably did not invade the lymph glands, and in any case did not give 
rise to the formation of antibodies. 

Ill a 22'ycar*old woman (Fig. 4) with a tuberculous lesion in the right lung, pneumo- 
thorax theraj^y was instituted towards the end of March, 1947. Six months later lesions 
developed in the other lung, and the patient was re-admitted for bilateral pneumothorax 
treatment. Throughout the observation period no yellow staphylococci could be found 
in swab from the nose. The ASta titre, which during the first few months remained 
at about 0.5 units, rose to a very high level — about 10 units — during an exacerbation 
in tlie left lung demonstrated by X-Eays. The patient otherwise showed no subjective 
or objective signs whatsoever of the staphylococcal infection. Subsequently the . 5 
titre fell to normal values during the course of a year. 
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a connection between those changes and subiectivp 
the patient (cf, the investigations of Westergien and StaveM'''M'’2Tr !' 
not know as yet whether the staphylooocci ought to be followed Stb I " 
interest as has long been devoted to the haemolytie streptococci but tW 
least a possibility of their being of greater significance than thought hilhat 


Summary. 

In a series of 129 patients, most of whom suffered from pulmonary tubercalosi^ 
a definite relationship was observed between the findings of pathogenic staphvlo’- 
cocci in the nose and a high antistaphylolysin titre (ASta). 81 of these cases vere 
investigated by repeated tests over periods varying between one month and one 
and a half years and staphylococci were regularly demonstrated in the noses in 
33 per cent, but were absent in 38 per cent. An increased ASta titre was present 
in 63 per cent of those in the constantly staphylococcus-positive group, but only 
in 16 per cent of those in the constantly negative group. 

In 13 patients a rise in the ASta titre was observed: but only in one of these 
was it possible to demonstrate clinical evidence of staphylococcal infection. In 
three of them no staphylococci were found in the nose. The reason for the in- 
creased titres in these cases is discussed. 

The expenses of this study were defrayed by grants from the National Anti- 
Tuberculosis Association of Sweden. 
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Treatment nitli Diciimarol in Small Continnons Doses. 

By 

LEOPOLD EPSTEIN and ASG-ER N0RHOLM— PEDERSEN. 

(Submitted for publication Jnly 7, 1949.) 


Since diciimarol (3-3’ methylen bis (d-bydroxycoiimarin) = »Synparin» (was 
msed first in 1941 in anticoagulant therapy (2, 5, 8) intermittent application has been 
most frequently used. Treatment is begun with 50 to 75 centigram (eg) of dicu- 
marol by mouth, the effect of this initial dose on the prothrombin time is obseryed 
•and treatment is then continued while daily readings of the prothrombin time 
are made. The characteristic feature of the treatment lies in the large maintenance 
•doses, frequently 25 eg diciimarol eyery time and the long interyals (often seye- 
ral davs) between the doses. It is common experience (fig. 1) that this dosage 
makes it difficult to maintain the prothrombin time in what is considered as a 
therapeutically active zone. Variations frequently occur in the prothrombin index 
and the purpose of the treatment, which is the const-ant reduction of the coagu- 
lation of blood, is not maintained, or the danger of bleeding arises. Variations 
in the prothrombin index are particularly ob^'ious when anticoagulant treatment 
is continued for a long period. 

Another form of dosage was therefore tried and it was hoped that it wiU pro- 
vide easier maintenance of the prothrombin index in the therapeutically effectiye 
zone. In the literature little information is ayailable regarding the forms of dosage 
•other than the intermittent one which is generally used. Meyer, Bingham and 
Axelrod (1942) recommended after an initial dose of 5 mg per kg of bodyiveight 
small daily doses of 1.5 mg per kg. Their series comprises 14 patients, 10 of whom 
were treated for S days. In other cases the treatment was continued longer, but 
•could not be carried to its conclusion on account of a considerable rise in the 
prothrombin time. The maintenance dosage was probably too high. Bingham, 
Meyer and Howard (1943) who also reported a small series belieyed that a more 
•con5t.mt leyel of the plasma prothrombin can be obtained by the daily- admini- 




Fig. 1, 15 patients with coronary thrombosis treated with large intermittent dohes. Note the la^g^ 

fluctuations. The prothrombin index could not be maintained in the therapeutically effective zone 

between index 20 and 50. 


stration of a small dose (1.5 mg per kg) than by intermittent dosage. Jansen 
(1944) used daily dosage in 4 cases, all of whom recieved 12.5 eg from the start. 
The experiments were of short duration; 6, 7, 7 and 12 days. In all cases a steady 
rise in the prothrombin time occurred. Jansen reached the conclusion that it is 
not easily possible to find a dosage which produces a constant reduction of the 
prothrombin index. Bruzelius (1946) stated that Lehmann tried small daily di- 
cumarol doses for the prophylaxis against postoperative thrombosis. In the be- 
ginning 5 eg were given twice daily and then 5 eg daily for 3 days. The prothrombin 
index fell slowly to between 40 and 60 until the 5th — 7th day and then it was 
again allowed to rise. The advantages of this regime are not obvious, however, 


because of the short time of treatment. 

The fUTfose of this investigation was to find a method of dosage which might 
make it possible for the prothrombin index to be maintained within the thera- 
peutically effective zone. Opinions differ somewhat about the level of tliis zone. 
Allen, Barker and AVaugh (1942) recommended an index between 30 and^GO. 
Bingham, Meyer and Howard (1943) considered a zone between 50 and Go as 
suitable. Lehmann (1943) gave an index between 20 and 60 in the treatment o 
thromboses and between 30 and 60 for prophylaxis. Bruzelius (1945) recommen c 
an index between 30 and 60 in the treatment of thromboses and het^^een * an 
60 for prophylaxis. On the basis of this experience we chose a zone 
and 50 for the prothrombin index, as this zone represents a therapeutica y 
tive reduction of the prothrombin contents and at the same time does no in 


the risk of serious hemorrhage. 
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Our Investigations and Ilesnlts were as follows: 

The series comprised 37 patients and their diagnoses are given in table I. Apart 
from 4 patients with disseminated sclerosis there was no question of treatment 
of tlnombosis or prophylaxis as regards the other cases. It may therefore be rc- 
trardcd as a selection of normals. 

° The prothrombin index was determined according to Lehmann’s method (1941) 
by taking citrated blood as for the sedimentation rate. The blood tests are prac- 
tically always taken between 7 a. m. and noon before the main meal of the day. 

Continued vomiting and diarrhoea necessitated the interruption of the treat- 
ment in one case after the Gth day; 2 patients were discharged at an early stage 
after the oth and 7th day. Hemorrhage caused by the treatment was observed in 2 
cases only. In one case intestinal hemorrhage occurred after 12 days’ treatment; 
the prothrombin index was then 29 and treatment with synparin was immediate- 
ly discontinued. In the other case hematuria occurred when the prothrombin 
index was 22. The treatment was stopped for some days until hematuria had 
ceased and was then continued with a smaller daily maintenance dose. 

Methods of Dosage. 

Three methods of dosage were investigated. At the beginning 25 eg .synparin 
is given and on the second day the same dose or two smaller doses morning and 
evening (c. g. 12.5 -f 12.5 eg, or 12.5 J- 0.25 eg), and tlie same dose on the 3rd 
and 4th day, so that on the first 2 — 1 days up to 72 eg arc given before the thera- 
peutic zone is reached. The evening- and following morning dose for each day 
were not fixed until the prothrombin index was calculated. Where the index 
was between 30 and GO, 6.25 eg synparin was given daily, and the same dose 
was given twice daily when the index was about 50, e.spccially when there was 
a tendency to rise. With more ])ronounccd rises, G.25 eg-}- 12.5 eg was given 
daily. With index figures below ;50 the treatment was temporarily discontinued 
in order to await a rise to the average figure for the therapeutically effective 
level and then treatment was resumed. Experience .showed that the rise is often 
much greater than intended. Tablets of 25 eg wore used. Eor practical reasons 
the doses were therefore 12.5 eg or G.25 eg. The maintenance doses were smaller 
than with the usual intermittent dosage, but large compared with the amount 
used in continuous dosage. 

This method was used in IG cases. Eigs. 1 and 2 .show that this method gives 
better results than intermittent dosage Avith large doses, but the necessity of 
awaiting the daily prothrombin determinations before the fixation of the dose, 
and the fact that intervals of one or more days may become ncce.ssary makes 
the method somewhat similar to the orginal intermittent dosage. The possibili- 
ty was therefore considered of obtaining an even and steady reduction of the pro- 
thrombin time by the following modification: (1) the single doses were smaller, 
(-) the doses were .spread more evenly throughout the day so as not to be forced 
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Tabic I. 

Patients Investigated. 


Diagnosis 


Xcrvoiisncss, neuroses 
Sciatica or myalgia . . 
Disseminated sclerosis 
Chronic constipation . 

Asthenia 

Obesity 

Arthritis of hip joint . 

Parametritis 

Epilepsy 

Bronchitis 

Senile dementia 


Xuniber 

of 

patients 

17 

G 

5 

0 

1 
1 
1 
1 
1 
1 
1 


Table 11. 


Initial Dose in Centigram for Obtaining the 
Therapeutically Effective Level. 


Centigram 


Numb cr 
of 

cases 


10—10 
20—20 
30—30 
40—40 
50—50 
GO-GO 
70—70 
SO— SO 


1 

0 

3 

IG 

10 

1 
1 


Total 37 


Table III. 

Kiimbcr of Days during irich the Main- 
tenance Dose IFa.'J Given after the Desired 
Level IJ’fls Peached. 

_ Xuinber of cases 

Da\'S 

I C 


5-0 3 -t 

10-10 8 I 

20—20 5 4 

30-30 3 

40—40 1 

50-50 

CO-CO 

70-70 1 


Total If) 17 

I; Intermittent treatment avitii small doses. 

C; Continuous treatment. 

(4 eases not included on account of early eessa 
tion of the treatment.) 


Tnblc IV. 

The Daily Average Maintenance Dose in 
Centigram in Relation to Level of 
Bodyiecight . 


Centiprain Thin Average Stout 

3— 3.ti 2 2 

4— 1.9 1 2 

.5— .5.9 1 4 2 

0—0.9 3 0 2 

7— 7.9 2 4 

8— 8.9 1 1 

0—0.9 1 


Total 10 20 4 


3 Cnse.s not included on account of early eessa 
tion of the treatment. 


indicated for the IG patients tvlio tverc treated M'itli continuous .small doses. In 
Fig. 2 the curve is satisfactory in (5 cases only, whereas pig. 3 shows a satisfac- 
tory curve in 14 cases. In one case the continuous trciitment produced a steady 
curve, hut it is not shown in Fig. 3 because it was outside the therajieutically 
effective level. An initial dose of 50 eg did not produce this effect. AVe did, how- 
ever, want to see if a small continuous maintenance dose could maintain the lev- 
el reached. This proved to be possible with 2 eg synparin three times daily. 
After 18 days of treatment a supplementary dose of 12..') eg was given and the 
prothrombin index was brought down to 50. The jirothrombin index was then 
maintained at the new level for 10 days. In a patient, where the curve with con- 
tinuous dos.age was uns.'-.tisfactory, it was necessary to discontinue synparin 
because of hcniiituri.-; the prothrombin index rose therefore above the thera- 
peutic.-:lly effective level j nd the treatment was resumed with a smaller dose 
2.) i93G31. .{eta mcd. Scandinaii. Vol.CXXXVI. 
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Fig. 2. IG patients of tlie present series treated intcrmittentlj' with small frequent doses. The pro- 
thrombin index is maintained better in the tlierapouticnlly e&ctive zone than by treatment rrith 
largo intermittent doses. The curve is only’’ satisfactory in 6 patients. 


(the curve outside the therapeutically effective level in Fig. 3 is indicated vitli 
a dotted line). 

If we compare the large fluctuations in the prothrombin index with the usual 
big intermittent doses (Fig. 1) and the even curve in continuous dosage the dif- 
ference is striking. The fluctuations of the prothrombin index in continuous dos- 
age with small doses distributed over the whole day are always even, and as a 



Pig. 3. 16 patients of tho present series treated with small 

tuations of the prothrombin index are small. The curve was satisfactory P 
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Pig. 4. Protlirombin indo.x from a patient treated ^vith small continuous maintenance doses. The 
curve is not satisfactor}', but the small fluctuations are even. Tho rise in this case is controlled by a 
small supplemcntar}’ dose. (The figures above the curve indicate tho dose in centigram.) 

rule they can be overcome by altering the dose, possibly by discontinuing syn- 
parin for 24 or 48 hours. In one case the prothrombin index rose steadily above 
the desired level (Fig. 4); a supplementary dose of 12.5 eg brought down the 
prothrombin index to approximately 50, but the daily maintenance dose had 
to be increased to 2 eg four times daily. As the level was still above a prothrom- 
bin index of 50, the dose was increased by a further 12.5 eg. The curve then re- 
mained at a prothrombin index of 30 to 50 for 17 days. 

A great advantage of the continuous treatment is also that the daily reading 
of the protlirombin time is not absolutely necessary because the prothrombin 
index varies only slightly from day to day. On the other hand anticoagulant 
therapy with large intermittent synparin doses can only be carried out when the 
prothrombin time is controlled by daily readings. This makes continuous treat- 
ment more convenient for the patient and means a simplification of hospital 
work. The patient can be treated as an outpatient with a better margin of safety. 
It seems that the daily treatment with small doses causes fewer subjective dis- 
comforts, such as dyspepsia, than a few big intermittent doses. 


Siiminary. 

The dosage of dicumarol (s 5 mparin) which is frequently used in thrombotic 
or embohe cases in large intermittent maintenance doses often produces con- 
siderable fluctuations in the prothrombin index. 

A more constant reduction of the prothrombin index is desirable. In 37 patients 
"without thrombotic phenomena other methods of dosage were tried. The best 
results were obtained vdth small maintenance doses of 2 centigrams two to four 
times daily, depending on the indi\ddual response. In 14 out of IG patients treated 

a satisfactory reduction of the prothrombin index was obtained to the desired 
level between 20 and 50. 
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An advantage of tins method is that fluctuations in the prothrombin timt. 
small, and are easily controlled by a slight alteration of the dose men th 
dex approaches 20 the treatment is stopped for 24 to 48 hours mostly it irtt”' 
resumed with smaller doses. 

The daily reading of the prothrombin index is not absolutely necessary and 
out-patient treatment with synparin may therefore be made possible. 
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Iiitercai)ilL‘ir.Y Glomerulosclerosis. 

(Kimmclstiol-Wilson’s Disease). 

By 

NILS AT. W AT. L, CURT EKELUND and LEO ORAS. 
(Submitted for publication Jnl}' 10, 1940.) 


In 193G, Kimmelstiel and Wilson described a syndrome -which now boars their 
name. In their opinion the clinical syndrome of albuminuria, oedema and high 
blood pressure corresponded to definite pathological changes in the form of inter- 
capillary glomerulosclerosis. They regarded the disease as rare and found it mostly 
in diabetics. Since this first report, several authors have written about the disease, 
and most of them considered the microscopical renal changes. The clinical material, 
however, is comparatively small. 

In this paper we wish to report details of 5 of our 9 cases and give a short survey 
of the literature. The possibility of the clinical diagnosis of intercapillary gloinerulo- 
sclerosis (i. g.) and the practical importance of such a diagnosis will also be discussed. 

In 1913, one of us (N. A.) demonstrated a patient at the meeting of the Swedi.sh j\rcdical 
Association. This was ajijiarently the first case re])ortcd in the Scandinavian countries. 
It was diagnosed clinically and verified by autopsy. 

The following D cases showed diffuse renal changes of intercapillar}’^ glomerulo- 
sclerosis. 

Two of these cases were treated entirely at the jifedical Clinic of Lund, 2 at the IMcdical 
Department of the hosjjital at Vii.xju (Director: Otto Ostberg, ]M. D.), and one (case 3), 
was treated first in Lund and later at the hospital at AHixjd. 

Case A man of Gt suffered from diabetes since the age of -M and was treated by diet. 
At the age of 51, the right leg was amputated below knee because of gangrene and at. GO 

e had a cataract iji left eye, which was removed. At the age of 02 he had j)roteinuria and 
oedema. His legs became swollen on exertion. The amount of protein in the urine fell 

rom 1.1 to 0.1 % during a stay in hosjiital, but proteinuria continued. 

Reported nt the Jlcofing of tlio Swcdisli ilfodical Association in Stockliohn Novoinlior, 27lli, 1913. 
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Recently lie developed cardiac astlima, Ms legs were swollen in +Ln • 

was treated at the Medical Clinic until he died on October 24th 1943. 

llie lep, thighs and scrotum were extremely oedematous. Blood uressuTP 1sn/ioe 
Hg rhe heart was moderately enlarged. There was a bilateral pleural effusioJ 
in the urine 0.9—0..-. %. Plasma protein 5.8 i.ic%, albumen 2 9 anil !l S o 
Hemoglobin 73 %, RBC. 3.53 millions per cmm. Sedimentation rate 50 mminSoI”’ 
specific gravity l.ois; non-proteiii-nitrogen blood 46-37 mgo/,. Urea clearanL if"/’ 
tts diabetes was slight and did not require treatment with insulin hut only a morlmtA 
limitation of the diet. The highest blood sugar value was 350 mg%. Serum cholesterol 
185 mg Senile cataract and left optic atrophy, but no hemorrhages in either fundus 
During a stay of 10 weeks at the clinic the patient was treated with digitalis and his 
condition improved and his weight was reduced by 13 kg. Finally his temperature bp^an 
to rise, and the patient died suddenly. ^ 

Atilojisy: Hyaline changes in almost all glomeruli. The various ages of the lesions could 
be estimated from the variable degree of sclerosis. In some areas there are deposits of 
lipoid material near the changes of interglomerular glomerulosclerosis. Widespread changes 
of a similar type were observed in the arterioles, but sometimes there was actual arterioV 
sclerosis. Similar changes were found in the spleen, pancreas and liver, but less marked in 
the myocardium. Amyloid was not found. 


Case 2: A man of 75. At the age of 70 years he was treated at first at the Medical Clinic 
for high blood pressure and aortic regurgitation. He was known to have had a high blood 
pressure for some 25 years. On admission the blood pressure was 245/85 — 220/80 mmHg. 
Tlie urine did not contain protein or sugar. 

At the age of 71 diabetes was first diagnosed, for which he was gh^en up to 24 units 
per day of protamine-zinc insulin, but he was discharged on a diet but without insulin. 
The beginning of a cataract were noted but there were no changes in the fundi. 

Four years later he was readmitted on October 29th, 1945 and treated until his death 
on November, 28th. He had lost more than 20 kg in weight, and for the last 2—3 months 
he had been troubled by thirst, tiredness and balanitis. During the last month he had had 
20 units of protamine-zinc insulin per day. 

There was slight oedema around the ankles. Blood pressure 210/75 mm Hg. The heart 
was considerably enlarged. The nrine contained traces of protein and occasionally pus. 
Plasma protein 7.i mg%. Sedimentation rate 25 mni in. 1 hour. Hemoglobin 91 %, 
RBC. 4. 2 millions per cmm. Addis’ count on urine: 5 , 00 C RBC., 4,750 WBC and 300 granular 
casts per 12 hrs; maximum specific gravity 1.021. Only small numbers of bacteria we 
found ill the urine. Blood non- protein nitrogen 40 mg%; urea clearance 95 %. ^ 

At first the patient improved slightly and the balanitis healed. His diabetes require 
40 40 units of protamine-zinc insulin. Highest blood sugar value was 500 mg / q. ra 

ually, however, bilateral gangrene of the feet developed and the patient died. 

Autopsy: Chronic fibrous endocarditis with small warty excrescences, wi ening o 
aortic valve ring, myocardial hypertrophy, pulmonary oedema. Diabetes me i us. my 
disease of the islands of Langerhans. Generalised arteriosclerosis, xena ar eriosc 
Gangrene of both feet. Intercapillary glomerulosclerosis. 


Case 3. A man of 39. At the age of 33 developed increasing thirst, 
igs in the evenings. He was admitted to Viixjo Hospital ^ insulin 

einuria. During his stay there proteinuria was not observed. He had o um . 

er day at first and later 24 units per day. Proteinuria off and on during 

At the age of 36 developed bilateral cataract. Recently he 
ttended the Medical Clinic of Lund. Blood pressure 230/140 mm Hg, pro ei 
.02 — 0.5 %. Blood non-protein nitrogen 75 mg%. Indican +; xanthopro „ 
frea clearance 13 %. Concentration test: maximal l.oic. Microscopy norma . 
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tion rate 50 mm in 1 hour. Hb. 75 %. EEC 3.2 millions per cmra. Moderate diabetes, well 
controlled by 20 units of protamine-zinc insulin per day and diet, iiilateral cataract, 
retinitis and licnioiThages. Higliest blood sugar value; 400 ing%. 

He died later in another hospital from uremia and acidosis. 

Autopsy: Intercapillary glomerulosclerosis. 


Case i: A woman of 25 suffered from diabetes mellitus since the age of IG. Insulin 9G 
units per day. The urine did not contain protein. 

At the age of 23 slic was very ill with right-sided pyelonephritis for wliich nephrotomy 
was performed. The urine contained many leucocytes and bacteria, Hlood pressure 
200/130 mm Hg, protein in the urine varied around 0.5 %. Blood non-protein nitrogen 
up to 48 mg%. During a pregnancy she developed increasing proteinuria and retinal 
hemorrhages. 

During the last j’car of licr life she had considerable oedema of the face, legs and arms 
and suffered from shortness of breath and impairment of vision. Blood pressure 300/200 
mm Hg. Blood non-protein nitrogen 8G mg%, jirotcin in the urine: 1 %. '^lany white 
corpuscles and bacteria persisted in the urine in spite of repeated treatment with urinary 
antiseptics, she had marked oedema of the optic discs. The sedimentation rate rose from 
50 to 114 mm in 1 hour, Hb. 66 %, Blood sugar readied 440 ing%. Insulin was gradually 
reduced and for a short time she continued without it. Her heart became considerably 
enlarged. She died of increasing uremia with the blood non-protein nitrogen rising to 
146 mg% and jwotcinuria varying between O.os — O.oa %. 

Autopsy: Nephrosis, intercapillary glomerulosclerosis. 


Case 6: A woman of 20 had had diabetic coma when 8 years old. During the following 
years she received 30 — 10 units of protamine-zinc insulin per day. She had various infec- 
tions at times. Some occasions she was almost comatose. Her highest blood sugar was 
580 mg%. At the age of 15 — IG protein in the urine was sometimes up to O.i % and she 
had a low blood pressure, but microscopy of the urine sliowed no abnormalities. 

At the age of IS she Inul acute left-sided iridocyclitis, but the optic fundi were normal. 
From then onwards she had recurrent superficial abscesses in different areas and constant 
proteinuria with many wliitc blood corpuscles and bacteria in the urine, but blood pressure 
and blood non-protein nitrogen remained normal. 

Recently she lost weight and was admitted to the medical de])artmont of Yaxju Hospital, 
where miliary tuberculosis was found iji lior lungs with a cavitv. The dose of insulin was 
gradually reduced from 40 to 24 units of ])rotainino-zinc insulin. Protein in tlie urine was 
%, ])lasma jnotcin 4.s mg%. Blood pressure 140/00 mm Hg; blood non-jwoteiii 
mtrogeii 21 mg%. Sedimentation rale 108 mm in 1 lumr. Jib. 77 %, BBC. 3.0 millions per 
cmm. Urine: Addis count: 148,800 leucocytes, and 5,500 red cells. Sj)ecific gravitv Lo^a. 
The temperature rose to 4().n^ C, and she died. 

Autopsy: Miliary tuberculosis. Tuberculous cavities in the lungs. Interoanillarv «do- 
luerulosclerosis. i 


Foiir other patients with i. g. have since been observed, whose symptoniatolo"}' 
^^'as similar to the cases described here. " ^ 


iJiscussioii. 


The following comments on the series of cases pnblislicd so far survey the litcra- 
ure on this subject, partly in tabular form. Our own cases liave been c'omparctl to 
^ ose of other authors. Since completing these tables, we have observed 4 more 
cases, confirmed like the other 5 cases by autopsy. 
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1. Clinioal Symptoms and Signs. 

to totlf ™ S- 8-- '•y and itsrclaHonsl.i, 

In Tables II to IV, bowever, only cases with detailed information are inclmlo,! 
Owing to the difficulty of diagnosing the disease clinically, the tables only in’ 
elude cases confirmed by autopsy. In the tables the highest vakes of any invesLa’ 
tion is given when several examinations have been made. ^ 

A. Age clislrihulion. All authors agree that most cases of i. g. occur above 40 
years. 


However, Anson (1938) saw a patient of 35 years; Spiihlor and Zollinger (1943) 3 na- 
ticnts under 40 years; Laipply et al. (1944) a girl of IG; Goodof (1945) 2 girls of 17 and 19 
respectively; and Dolgcr (1947) saw 3 patients under 20 years. 

In Table II 7 % are under 40 years, 80 % 41—70 and 13 % more than 70 years 
old. 

B. Sex distribution. Most authors have noted a predominance of women. 

However, Laipply et al. (1944) find no difference between the sexes. 


Tabic 11 shows G4 % women and 3G % men. 


C. Diahetus mellitus. All the authors agree that the most marked changes of i. g. 
are found in diabetics. 

Newburger and Peters (1939) and Spiihler and Zollinger (1943) pointed out that 
mild diabetes may be masked by a rise of the renal sugar threshold. 


The last authors observed a patient without glycosuria and a blood sugar value of 
.500 mg%; they also pointed out that i. g. diagnosed at autopi5y should lead one to suspect 
that diabetes had been prc.sent in life even if it has been missed. Herbut (1941) and Allen 
(1941) regarded i. g. as a criterion of diabetes. 


The importance of blood-sugar examination and glucose tolerance tests in cases 
of suspect i. g. without glycosuria, must be stressed. 

a. Severity of diabetes. All authors agree that slight diabetes is often complicated 
by i. g. Table III shows that 5G % of the patients had to use insulin and that 44 A 

were controlled by diet; the table indicates the doses of insulin needed in the var 

ious cases. Glycosuria has been reported in 75 %. The blood-sugar was 111 
jng% in 24: % and more than 200 nig% in 76 % of cases. 

Spiihler and Zollinger (1943) reported 2 patients under 30 years, who 70 aiid 

80 units per day respectively. Laipply et al. (1944) reported a girl o ^ 
betes but the dosage of insulin is not stated. 


h. Duration of diabetes. As a rule diabetes has been present )c ore le 
symptoms became manifest. Of all the cases in Table III only 1 siovc 
symptoms before the onset of diabetes. In 13 % diabetes was cnown o 
a year before the renal disease was diagnosed, in 32 % it had been presen 
years and in 53 % 6 — 20 years. 
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Lukens and Doliaii (1946) produced diabetes in a dog by injecting pituitary extract. 
Diabetes persisted for 5 years after tbe injections. At autopsy slight but typical changes 
of i. g- '''^ere found. 

D. Hwerlension. Table III shows that the systolic blood pressure was to 149 
mm Hg in 11 % of cases. 150—199 mm in 38 % and higher than 200 mm in 51 %. 
The diastolic pressure was above 100 in 63 %. 

Kimmelstiel and Wilson (1936) found that hypertension was usually not malignant. 
Herbut (1941) and Siegal and Allen (1941) made similar observations. Spiihler and Zollinger 

11943) found »blasse Hypertonie'). . 

According to Joslin (1937) the blood pressure increases more readily with increasing 
a<re in diabetics than in the corresponding age groups of normal subjects. Siegal and 
AHen (1941) and Laipply et al. (1944) believe that the blood pressure is higher in diabetics 
with i. g. than in diabetics of the corresponding age groups without i. g. Spiihler and 
Zollinger (1943) suggest, that a normal blood pressure in cases of i. g. is due to cardiac 


failure. 

E. Oedema. According to Kimmelstiel and Wilson (1936) the oedema has a neph- 
rotic character. Other authors differ; oedema may be absent, but when it occurs 
with cardiac failure it shows the typical localization. Table III shows no oedema 
in 16 %, only in the lower extremities in 35 %, and generalised oedema in 49 %. 
The question of oedema and plasma proteins will be discussed below. 

F. Relinal changes. Table III shows, that retinal changes occurs in 93 %, changes 
in the blood vessels of the retina in 20 %, and more severe changes with hemor- 
rhages and exudates in 73 %. 

Ncwbiirger and Peters (1939), Herbut (1941), Siegal and Allen (1941) and Spiihler and 
Zollinger (1943) believe that in most cases of i. g. the retinal changes are more severe than 
in ordinary arteriosclerosis, and that they resemble those seen in chronic nephritis. 


In this connection we will only mention the important publications of Ballan- 
tyne on micro-capillary aneurysms and phlebosclerosis.^ 

G. The non-frolein-niirogen in the blood was in 45 % of the cases between 41 
and 100 mg%, and in 28 % more than 100 mg% (see Table IV). 

Herbut (1941) reported such a high figure in one case of a series of ten and considered 
that it could not have been due to extra-renal causes. Spiihler and Zollinger (1943) found 
in their patients who were less than 40 years that the non-protein nitrogen was normal, 
but that in older patients it was often high from the onset, especlallv when the jjatients 
were very ill. Before death it rose in all the cases, generally to more than 100 mg%. 
They stated that diabetic acidosis may contribute to the cassation of uremia. 

hewburger and Peters (1939) found that none of their patients with an increase in non- 
protein nitrogen lived more than a year. 


H. Protcinziria. In the material presented in Table IV proteinuria occurs in 34 % 
at a level of up to 0.4 % and in 66 % it was more marked. 

. Rnd Zollinger (1943) found pronounced proteinuria, often more than 1 % 

patients with i. g., while the older ones only showed moderate protein- 

anrJpT'* such as Kimmelstiel and Wilson, Kewburger 

point o ?• proteinuria, while others 

P ’ ut, th at cardiac failure and diabetic acidosis may play a part, 

J. E'l- Sorsby, London. 1948. Friedenwald. 
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I. ^.yecific gravity of mine: Table IV indicates tlie bigbest figures for tU -r 

S.av.ty ot the uime in the individual oases, hut this must he regardefu^L TuS 
for various reasons. "ii^acautioa 

There is, for instance, no information whether the values have been corrertP,! fnu i 
uria and proteinuria; therefore the values reported may have been too hiob 
e. Spuhler and Zollinger (1913) mentioned that the vdue ws XSd irr*”’ 
after the onset of thirst, but this does not seem to have been the case invariabl^' 

_ The specific gravity of the urine was in 40 % of the cases more than 1.020 anri 
in 60 % it was less than 1.020. 


J. Urinary sediment. For the differential diagnosis of chronic nephritis, the 
oxamination of the urinary sediment is of great value, but information on this 
matter is as 5 ’'et too scanty. 

Newburger and Peters (1939) did not usually find red corpuscles in the urine, but in 
1 case 1 red corpuscle per field was seen, Siegal and Allen (1941) found slight haeinaturia 
in 1 case with nephrotic syndrome. Spuhler and Zollinger (1943) saw several cases with 
red cells in the urine. Hyaline and granular casts are found occasionally. 

K. Hemoglobin. Values of less than 75 % were observed in 57 % of the cases. 
This information is insignificant without full investigation. Newburger and Peters 
also observed the usual combination of a rise of blood non-protein nitrogen and 
anemia in cases of i. g. 


L. Plasma yrotein. Only few authors have estimated the plasma protein. The 
results (see Table IV) show that 6 % of the cases had a plasma of = 4 %, 40 % 
had a value of 4.1 — 5 %, 40 % had 5.1 — 6 % and 14 % had more than 6 %. 

Spuhler and Zollinger (1943) found low plasma protein values in young and middle 
aged patients, who had proteinuria and at the same time generalized oedema. Siegal and 
Allen (1941) found the same in cases with marked oedema. Newburger and Peters (1939) 
observed that the amount of plasma protein depended on the degree of proteinuria and 


the protein intake in the food. 

31. Serum cholesterol. In 26 cases shown in Table IV 201—300 mg% was found 
in 31 % of cases, and more than 300 mg% in 68 % of cases; 11 % had values of 
less than 200 mg%. 

Among 14 patients with the nephrotic syndrome and hypoproteinemia Siegal and 
Allen (1941) found 12 with a serum cholesterol of more than ^^0 mg /q and some 
600—700 mg% on occasions. In the series reported by Spuhler and Zollinger (I ) P 
tients with a marked nephrotic syndrome were found to have higher ^aues 
cholesterol. 

iV. Nephrotic syndrome. This syndrome is found in 58 % of cases, but 
authors give different definitions of the syndrome, as is apparent rom 


sequent paragraphs. . 

Kimmelstiel and Wilson (1936) defined the nephrotic syndrome 
the renal type, spreading to arms and face, and marked pro a 

Peters (1939) added a third sign: low plasma protein; Siegal and Allen ( 
fourth: increased serum cholesterol. ^ ^ ^ 

The relationship of age to the formation of the nephrotic syndrome *s 
by Spuhler and Zollinger (1943). 
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Tlipv found a full}' developed neplirotic syndrome mostly in younger and middle aged 
^nfipnts u'ith i. c. At first some of tlieir patients liad normal blood pressures and the renal 
function was not disturbed, i. c. normal non-protein nitrogen, good renal concentrations 
and good excretion. 


Opinions on the neplirotic syndrome vary. 

Newbur'^er and Peters (1939) believed that the degree and duration of proteinuria and 
the protein intake in the food are of great importance in this connection. Their material, 
however, shows that tliis is not always the case and in spite of a diet rich in protein, one 
of their patients with i. g. developed hypoproteincmia with proteinuria. 


Cardiac failure caused by li}'jiertension may give rise to oedema and this may 
complicate matters. 


2. Diagnosis. 


The difficulty of diagnosing i. g. during life is clear from the preceding notes. 

Diabetes seems to precede i. g. But it is more often found in elderly persons, 
though sometimes also in the young. Diabetes may require large amounts of 
insulin, but thus on forms which can only be proved by a glucose tolerance curve. 

The patients usually have a high blood pressure, but this may not be apparent 
at first. In younger and middle aged patients, who generally present a marked 
nephrotic syndrome, differential diagnosis is concerned with chronic nephritis with 
nephrosis or other causes of nephrosis such as lipoid- and amyloid nephrosis. In 
older patients, who generally have only slight proteinuria and no oedema, or oedema 
which may be due to cardiac failure from hypertension differential diagnosis is 
concerned with hypertension. 

A history of acute nephritis may support the diagnosis of chronic nephritis. 
If such information is absent, the diagnosis is almost impossible. Nephrosis may be 
found in cither case; at first i. g. may be confused with nephrosis without hyper- 
tension. The course of both is characterized by a high blood pressure, often reduced 
renal function and red cells, casts and protein in the urine. The differential diagnosis 
is made more difficult because chronic nephritis with nephrosis may occur without 
hematuria. In doubtful cases with nephrosis and slight diabetes, i. g. should be 
considered as a possibility according to Auroi (1913) if the patient is over the age 
of 40 years. 

In older patients, where a nephrotic syndrome is less common, the differential 
diagnosis may have to include i. g. or hypertension with nephrosclerosis or chronic 
nephritis. Spiihler and Zollinger (1913) pointed out that proteinuria is generally 
more marked in i. g. than in nephrosclerosis. Intercapillary glomerulosclerosis and 
cluonic nephritis may, of course, co-exist in one and the same patient. 


Kimraclstiel and Wilson (193G) studied a ])ationt with symptoms and signs which might 
na^c suggested i g. or chronic nc])hritis with diabetes. At autopsy the tyi)ical changes of 

hiakhir/”"”^’ (I^^'IS) saw a patient of 38 with severe diabetes, 

cbonifne f Proteinuria, oedema and retinitis. Autopsy confirmed both i. g. and 
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It seems almost impossible to make a clinical diagnosis of i tr mth . • 
jvhcn the differential diagnosis includes i. g. and chronic nephriti and 
iiyper tension, witli nephrosclerosis respectively. ^ 

Hilden (1915) suggested that it might be possible to obtain help in the liff , 

diagnosis of i. g. from urea and diodrast clearance tests. Unfortunately hi? r- 
confirmed by autopsy. umortunately his case was not 


_ Amyloid disease of the kidneys should be suspected in cases of chronic suppma 
tion, but It may occur irithout obvious chronic infection and it is also found in 
diabetics vitli hypertension. Amyloid disease of the kidneys sometimes does not 
become manifest until old age, and it may run a course with hypertension and 
retinitis. 

Differential diagnosis on clinical grounds between i. g. and amyloid disease of 
the kidneys is very difficult and often impossible. 

It is interesting to learn tlmt Spuhler and Zollinger (1913) believe that infection or 
another toxic condition always precedes i. g. 

A positive Congo red test 1ms been regarded as an indication of amyloid disease, but is, 
of course, not specific. The dye is also retained in lipoid nephrosis, though to a lesser 
degree. Fahr (1912) observed a patient in whom amyloid disease was diagnosed by the 
Congo red test but at autopsy no evidence of amyloid disease, but i. g. was found. 


Lipoid nephrosis is rare and mainly found in the young and it runs a course 
without h}"pertension and without impaired renal function, hut in i. g. the renal 
function may be normal at first. 

Hilden (19J5) stated, that diabetes, nejdirosis and essential hypertension rarely co- 
exist. 

All authors agree that it is impossible to diagnose ?. g. during life with accuracy, 

Goodof (1915) .stated that the possible diagnosis of i. g. should he considered in cases of 
slight or moderate diabetes which has persisted for more than 6 years; if after that period 
a patient begins to excrete moderate or large quantities of protein without endence o 
any^ other definite renal disease i. g. should be suspected. 


3. Prognosis. 

It is agreed that the prognosis in fully developed cases of i. g. is had. 

No patient with a raised non-protein nitrogen has survived for more than ^ 
burger and Peters; 1939). Of 11 cases 7 died within 2-3 died 

renal s 3 "raptoms, uremia or cardiac failure (Siegal and Allen; 1911). „ ,P‘ j 943 ). 

vdtliin 2 — 1 years from the beginning of renal symptoms (Spuhler an o > 

Table II summarizes the cause of death reported in cases of i. g- 33 ^ 6 ' 
uremia, 31 % of cardiac failure, 11 % of pneumonia, 6 % of diabetic gangre 

19 % from other causes. , •UnTvtuber- 

The last group includes 3 cases of cerebral hemorrhage, 2 cases “ 
culosis and 1 case died of peritonitis and ascending pyelitis following a p o 
stay in bed. 
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, 4. Treatment. 

No specific therapy in cases of i. g. has been found helpful, but hypertension or 
cardiac failure must be dealt with, nephrotic oedema may require a high protein 
diet and so on. 

5. Etiology. 

The etiology is unknown, but various hypotheses have been put forward. 

Kinimelstiel and Wilson (1936) thought that arteriosclerosis and diabetes are contrib- 
utory causes of i. g.; Porter and Walker (IQdl) believed that it is a process of senescence 
accelerated by diabetes. Fahr (1942) and Spiihler and Zollinger (1943) emphasized the 
importance of diabetes for the metabolism; the Swiss authors suspected infection as an 
etiological factor. 


6. Histo-Pathology. 

A discussion of the pathology of the disease is outside the scope of this paper. 


Summary* 

With a survey of the literature we report 5 (9) cases of intercapillary glomerulo- 
sclerosis (Type Kimmelstiel and Wilson); in every case the diagnosis was confirmed 
by autopsy. The clinical picture in our cases was the same as in other published 
studies. Our cases have been added to the tabular representation of earlier results. 
Our cases also illustrate the difficulty and often impossibility of diagnosing i. g. 
during life. 

We have not reported any of our cases where the diagnosis of i. g. was made 
cb’nically, but where autopsy showed chronic nephritis. 
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Kimmelstiel and Wilson. . . — 

Anson 900 

Newburger and Peters .... 174 

Porter and Walker — 

Herbut 2,000 

Siegal and Allen 305 

Horn and Smetana 550 

Fahr 

Spuhler and Zollinger 

Auroi 

Laipply, Eitzen and Dutra 332 

Goodof 10,000 

Hilden... — 

Present series 

^ 1 10—30 %. 


Table II. 


Cases of intercapillanj glomerulosclerosis confirmed by autopsy. 


Cause of death 


Authors 


Kimmelstiel and Wilson ^ ^ ^ q 

Newburger and Peters ^ ^ q 

Porter and Walker ^ rj 2 

Herbut , . n 14 0 


14 0 1 14 1 0 


Siegal and Allen ^ 25 5 10 

Fahr i V 0 7 4 5 

Spuhler and ZoUinger 2 0 2 0 0 

Auroi ^ 0 1 0 0 

Hilden 2 1 1 ^ 

Present series j j ^ 

Total number 94 | 7 75 | 12 3 __ 

80 13 1 36 


Percentage 1 


13 0 

1 0 


0 0 '• 
1 O'l 
0 2 ; 


oi 0 

J_Lli 

JG_1 6 ! 

31 11 







Table III. 

Cases of mlercapillary glomerulosclerosis confirmed by autopsy classified for symptoms and signs. 
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Lupus EiTtliCHiatosus Dissemiu.atiis. 

Report of ttvo Cases. 

By 

GUNNAR VETNE.^ 

(Submitted for publication July 20. 19*19.) 


Since Libman and Sacks (1) in 1942 reported four cases of atypical endocarditis, 
two of which presented an eruption which closely resembled that of lupus ei’j^the- 
matosus, many reports of a probably heterogeneous group of diseases which liaAm 
been termed lupus erythematosus disseminatus or Libman-Sacks disesae, have 
appeared in the literature. 

Arthralgia is an early and common symptom in tliis disease. Almost all the 
patients state that they have joint pains for several months or years before the 
actual onset of the eruption. iVll joints, particidarl}' the smaller ones, maybe af- 
fected. Deformities seldom develop, and only moderate changes are found in the 
roentgenograms. 

Inflammation of the serous cavities commonly occurs. It usually takes the form 
of pleiuisy but i)ericarditis and peritonitis are also seen. 

Endocarditis, however, is not a constant feature. Reifenstcin and Reifenstein 
(2) in 1939 reported 18 cases, 12 of which had endocarditis. When endocarditis is 
present it is usually of the type described by Libman and Sacks. It is characterized 
by the presence of warty proliferations on the cusps of several or all valves si- 
multaneousl}'. Further, isolated warty proliferations may be found on the cardiac 
wall. Aschoff nodes are present, and bacteria are not usually found. 

Renal changes are often present. The clinical as well as the pathological pictiu’e 
resembles an atypical glomerulonepln’itis. The urine contains varying amounts 
of albumin, red blood cells and casts. The blood pressure is usually normal and 
the renal function is not impaired. The kidneys are usually normal in size or slightly 
enlarged. The microscopical picture varies. Baehr et al. (3) have demonstrated the 
presence of certain characteristic changes in the glomeruli consisting of a hyaline 
^wckei^of the basement membrane. They applied the term owire loop lesion» 
^ ci 1.J78, Annernd, Oslo, Korway. 

2&~i03G3'l. Actamed.Scandinau. Vol. CXXXVI. 
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to this change, which differs from the hyalinization seen in clironio . i, • • 
Later investigations e. g. those by Stickney and Keith (4), have shoivn tS 
changes are found only in a comparatively smaU number of cases. In 15 patients 
upus erythematosus disseminatus they found renal changes in 7 and t J ^ ’ 
loop lesions^ were encountered only in 3 cases. The changes in the other Te- 
resembled those of acute nephritis with proliferation of the vascular endothelium 
blight degenerative changes of the renal tubules were found in all cases. 

Examination of a large control group comprising patients with various fatal 
diseases showed similar changes, i. e. slight degenerative changes of the glomeruli 
and renal tubules. They therefore think that the findings merely indicate the pres- 
ence of a toxic nephritis which is not characteristic of lupus erjdhematosus dis- 
seminatus, and which may be caused by almost any serious disease. 

The incidence of skin lesions varies according to various authors. Some authors 
maintain that a diagnosis of lupus erythematosus disseminatus cannot be made in 
absence of skin manifestations, while others have reported several cases without 
skin lesions. Skin manifestations were absent in 4 cases in Eeifeiistein’s series. 
Apart from the )>typicah> eruption in the face, eruptions may also occur in other 
areas, particularly on the hands and feet. Areas exposed to light are predisposed, 
and the condition is aggravated by sunlight. 

Some cases may show marked acrocyanosis of the hands and feet. Keratitis 
and iritis may also be seen. 

Becent pathological investigations indicate that fibrinoid degeneration of the 
fibrous tissue of the skin, vessels, and internal organs is a common occurrence. 


The small vessels may show changes resembling those of a periarteritis nodosa. 

Blood changes are usually present. There may be normochromic or hjqiochromic 
anaemia and changes in the albumin-globulin ratio with hyperglobulinemia. 
Eckerstrom (5) has reported a case where the albumin-globulin ratio varied from 
0.53 to 1.08. The plasma was examined by electrophoresis and the gamma globulins 
were found to be pathologically increased. The albumin-globulin ratio may vary 
within wide limits over a short period. In Eckerstrom’s case it rose from 0.6G to 
1.08 in six weeks. Ten weeks later it fell to 0.53. In one of our cases the ratio fell 
from 2.17 to 0.49 in two weeks. This was due to an increase of the globulin frac- 
tion from 1.66 to 6.2 per cent while the albumin fraction remained unalterc . 

The low leucocyte count is a remarkable feature in view of the fact that the disease 
runs a highly »infectious» course with pyrexia and an increased sedimentation 
rate. Leucopenia may be encountered, as in one of our cases. T e i cren 

count, however, reveals no significant changes. 

The following 2 cases with the diagnosis of lupus erythematosus dissem 

were observed at Rogaland Hospital. 


Case 1. Beg.nr. 3716/43. (This case has previously been Jj; history 

Trondheim Medical Association.) A woman of 24 years with a heal 7 > 

had no illness until January 1943 when the joints of the fmprs became p. ^ 
on pain involved other joints. The pain moved from one join o ai , ’ rose 

1943 it became so intense that the patient had to stay in hed. i 1 _ .j 
and a high remittent fever persisted. Three weeks before her ad 



LUPUS ERYTHEMATOSUS DISSE5IIKATUS. 


373 


1043 a svmmetrical eruption appeared in tie face — on tie nose and ioti cieeks 
nnd on tie medial aspect of ioti legs. On examination tie patient appeared somewiat 
!lnl] On tie nose and beloTV boti eyes an intensely red erythema, symmetocally distrib- 
uted and sharply defined, was seen. The skin of the fingertips was bluish^ed and des- 
nuimated. On the medial aspect of both legs were petechial hemorrhages. The tempera- 
ture was 38-4° 0, the blood pressure 125/75 mm Hg. The tongue was dry and greyish 
but rnre^sh-black towards the base. (The patient said the tongue had^ become dark 
durim^ the disease.) Otherwise the physical examination revealed nothing abnormal. 

JCicotinic acid was given and a marked improvement of the exanthema in the face 
followed. The tongue became hghter in colour. The dullness improved also and the patient 
became more interested in her surroundings. The temperature,^ however, remained 
bicrb and 10 days after admission it suddenly rose to 41° C. Sulfathiazole (total ogs 14 g) 
was given for 3 days, but she did not improve. There were no physical signs over the lungs. 
The white cell count, which was normal on admission, had now fallen to 2,900 per cmm 
with 41 per cent of granulocytes. For this reason a blood transfusion was given, and the 
condition apparently improved and the temperature fell to 37.2° C. During the next 
few days, however, it gradually rose to 38 — 39° C. The patient became increasingly list- 
less. The hemoglobin feU from 62 (on admission) to 30 per cent in spite of repeated 
blood transfusions and injections of liver extract. The leucocyte count then rose to 
11,200 but fell before her death on June 11th, 1943 to 6,800. She was delirious during 
her last few days. 

Investigations: Urine: HeUer's test was positive only intermittently. The benzidine 
test was negative. ‘Microscopical examination showed some granular casts and some 
white but no red cells. Blood: The colour index was about 1 and remained fairly constant 
during her stay in hospital. The sedimentation rate was 104 mm on admission, but later 
on rose to 165 mm. (The readings were the same at room temperature and at 37° C.) 
Plama proteins: May 13th: Albumin 3.59 per cent, globulin, 1.66 per cent, ratio 2.17. 
May 28 th: Alb. 3.06 per cent, glob. 6.23 per cent, ratio 0.4 9. Bleeding and coagulation 
times normal. Platelet counts normal. Blood urea 54 mg per 100 ml. Sternal marrow 
biopsy revealed nothing abnormal apart from a shght preponderance of lymphoid cells. 
EK6: T-wave smaller in leads 1 to 3, high take-off of S-T4, negative To (indicating myo- 
cardial damage). Eadiographs of the chest were normal. Examination of the eyes (May 
5th) showed retinitis with numerous superficial white spots and some radiating and 
patchy hemorrhages in both eyes. 

The autopsy revealed the following findings: The pericardial ca^dty contained 200 g 
of clear yellowish fluid. There was no fibrin in the pericardium. The myocardium, endo- 
car^iim, and valves were normal. The spleen was enlarged, and microscopical exami- 
nation showed comparatively few foUicles, some plasma cell and macrophage infiltra- 
tion, and some large multinucleated reticulum cells. The kidneys normal in size and 
the capsules stripped off easily. The cut surface showed normal markings. i\Iicroscopi- 
cal examination revealed shght degenerative changes in the renal tubules. 

(The histological examination were carried out at the Pathological Laburatory of the 
^^orwegian Eadium Hospital.) 

®eg.nr. 1270/48. Woman of 48 years. Fatlier died of tuberculosis. Two sisters 
mentaUy ill. The patient was healthy until September 1947 she started to haye pains 
in the nght thumb and forearm. In April 1948 stiffness and pain developed in the joints 
e fingers, elbows, knees and ankles. She suffered from nausea and loss of appetite 
17rti”'iQtQ before admission. She was admitted to hospital on Auf^ust 

annp.r^’ probable diagnosis of Rheumatoid Arthroitis. On admission she 

of the li^Sf ^ pressure 100/50 mm Hg. SKght swelhng 

notLcr ab^rmn^^^ shght hmitatiou of movements due to an old fracture. Otherwise 
c? abnormal was noted on physical examination. 

ihe patient had a remittent pyreia up to 40° C. For a wHle she complained of abdom- 
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inal pain and nasty taste in tlio mouth Ahnnf i t . 

rash developed on the nose and on both cheeks The administrati™''^^ " 

the proceeding week did not prevent the development of the exanthema^ 

nally became deep red and more widespread on both cheeks anH’ if 

spread to the forehead and downwards to the neck where it was notw f r 

^e healthy skin. The affected sHn areas felt firmly like oedematoJ. nr against 

The patient was given nicotinic acid for six days^ (total of 1 f g) aftef ti ff 

On September 29th she complained of pain in the chest. Harsh breath sounds and 
crepitations were heard over the base of the lung. A radiograph of the chest (oft im 
showed a bilateral pleural effusion. ° pn oi tne ciiest (Oct. -Itli) 

The patient’s mental condition varied during her stay in hospital. Sometimes she vas 
alert and cheerful, but more often she was depressed and apathetic and durimr the last 
lew weeks before her death she was delirious. She became more and more cachectic and 
died on October 3rd, 1948, 

Invest%gaiions: The blood pressure remained low during the entire in-patient period 
and varied from 100/50 to 110/80 mm Hg, The Congo red test was negative followinr^ 
an Bwald’s test meal. The ECG was normal. Urine: Heller's test ^vas positive, the benzi° 
dine test negative. Microscopical examination showed some granular casts, a few red 
and numerous white blood cells. The albumin content rose from O.i to 0.7 per cent (Es- 
bach’s test) during the stay in hospital. Blood: The hemoglobin (77 per cent on ad- 
mission) fell gradually despite 3 blood transfusions and iron and hydrochloric acid by 
mouth. On October 26th, the hemoglobin was 37 per cent and the colour index 1. The 
white cell count which was 15,500 per emm on admission fell and Avas 2,600 on September 
10th, but rose to 5,600 just before death. Sternal puncture was rather difficult. The 
smear revealed a poorly cellular marrow. The blood urea Avas increased during the initial 
period but later it returned to normal values. The platelet count was normal. Plasma pro- 
teins were 5,i per cent on September 24th, and 5.2 per cent on October 2nd. The albumin- 
globulin ratio was not determined. Chlorides were 390 mg per 100 ml, and the blood 
calcium 8.9 mg per 100 ml. The sedimentation rate varied from 32 to 54 mm. Koent- 
genograms of the hands showed some decalcification, small defects and cystic areas near 
joints, and slight spur formations near the articular surfaces. Roentgenograms of the 
knees showed shglit spur formations at the edges of the condyles. Pyelography Avas nor- 
mal and so were the ocular fundi. A blood culture was negative. 

The autopsy (14 hours post mortem) revealed the follwoing findings: Dense pl^™| 
adhesions on the left side, slight adhesions on the right side. Heart: Some clear fimu 
Avas present in the pericardial sac, the pericardium was smooth and glistening. Tlic size 
of the heart and the myocardium, endocardium and valvular cusps were normal. A micro 
scopical section from the left ventricle showed ulceration of the endocardium and in i m 
tion with leucocytes, macrophages and plasma cells. The inflammatoiy exudate ex cik 
into the myocardium. In the clot formed on the endocardium and in the ^^^sscis lar c 
numbers of bacteria, gram-positiA^e cocci, were seen. Kdnetjs: The gross ‘ ‘ 
and the cut surface were normal. Microscopical sections shoAA^ed ^ f 

tory changes Avith necrosis of some glomeruli. Other ^ t 

prohferation of the cells of BoAvman’s capsule, and lymphatic j jjj. 

abscesses containing polymorpli lymphocytes and plasma 
dividual glomeruli. In some glomeruli the capillary loops v ere filled w 
cocci but otherwise shoAved no evidence of inflammation. The . , i - of 

marked postmortem degeneration. Mallory’s stain shoAved ‘ ^ fij^rous 

the glomerular basement membrane. Aorta: The adventitia and t c There Avas 

tissue showed considerable infiltration Aidth plasma cells and vasorum. 


some 


fibrinoid degeneration and slight lymphocytic infiltration ot tne 
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Weislit 120 g. The cut surface had a normal colour but definite markings were 
absent' Microscopical examination revealed considerable congestion^ and large masses 
nf pram-nositive cocci within the vessels but no inflammatory reaction. The lymphoid 
Structures were indistinct. Adrenals: The vessels were filled with gram-poptive cocci. 
(The histological examinations were carried out at Dr. F. G. Gade’s Pathological Labora- 
tory in Bergen.) 


Coinmeiits. 

Both these cases present most of the common signs of lupus erythematosus 
disseminatus, viz., joint phenomena, skin manifestations, blood changes, re- 
mittent fever and slight renal changes. No gross evidence of endocarditis was 
present. In case 2, sections showed infiltration with leucocytes, macrophages and 
plasma cells, but no vegetations were found on the valves and cardiac walls, as 
described by Libman and Sacks. It may be that the changes in our case represent 
an early stage of endocarditis. Ginzler and Fox (6), in 1941, described a case of 
lupus erythematosus disseminatus without macroscopical changes though histolog- 
ical sections revealed inflammatory changes of the mitral and tricuspid valves, 
and mural lesions, namely early endothelial proliferation and subendothelial in- 
filtration with lymphocytes and fibroblasts. There is also the possibility that 
penicillin treatment may alter the appearances of the endocardial manifestations 
or even prevent their development. 

The presence of bacteria in the heart and other organs may be due to invasion 
before or after death. The small abscesses surrounding some of the glomeruli 
contained bacteria which must be assumed to have been present before death. 
On the other hand, reactive changes were so slight that they could hardly have 
been of long standing. 

The »septic» picture and the low leucocyte count so frequently found in lupus 
erythematosus disseminatus may be assumed to indicate a bacterial invasion of the 
organism during the later stages of the disease. It seems, however, that this in- 
vasion only affects the lungs. Of the 15 cases reported by Stickney and Keith, 7 
had bronchopneumonia and one lobar pneumonia. According to the litterature 
the other organs are seldom invaded by bacteria. A careful examination, however, 
may sometimes reveal the presence of bacteria in various organs. Adamson (7) 
reports 6 cases of lupus erythematosus disseminatus with bacteriological and 
serological findings covering the entire course of the disease, and a careful bacterio- 
logical examination at autopsy. In some of the cases hemolytic streptococci 
were found in the lymph nodes, tonsils and spleen. In other cases staphylococci, 
coliform bacilli or mixed bacterial flora were present. High titres of antistrepto- 
lysins and antistaphylolysins were found in some cases, but no definite relationship 
between the bacteria present and the titres was revealed. 

None of our cases showed typical renal changes. In case 1 insignificant changes 
were encountered, and case 2 presented only slight changes of the glomeruli such 
as are seen in acute nephritis, and no »wire loop lesion». 

The second patient for some time complained of intense abdominal pain and 
nas y taste in the mouth, and vomited on several occasions. This aroused the 
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suspicion Of acute porphyria. The urine, however, was not dark-rolourofl i 
urme-analysis revealed no evidence of porphyrinuria. 'coloured, and 

Reifenstein and several other authors have reported cases with lontr,tor,a- 
and mtense abdominal pain, but organic changes have not been imSSj 
which may explain the abdominal pain. “ 

Both our patients had a symmetrical rash in the face. It is noticeable thattLc 
exanthema and. also the apathy in both cases improved following the administra- 
tion of nicotinic acid. Whether the exanthema in lupus erythematosus dissemi- 
natus is due to lack of nicotinic acid is not clear from the literature and has not 
been fully investigated, though the improvement in our cases suggests it. Spon- 
taneous regression of the exanthema can occur and some authors claim improve- 
ment following penicillin therapy. In one of our cases (case 2) the exanthema 
developed in spite of the administration of penicillin for a long time before its onset. 
Our patients did not suffer from diarrhoea which is a characteristic symptom in 
pellagra. The dark tongue which was seen in one case can scarcely be interpreted 
as a sign og pellagra, as ablack tonguea, to the author’s knowledge, has never 
been observed in man. 

Many cases of lupus erythematosus disseminatus which have been reported 
in the literature have presented with cerebral symptoms during the late stages of 
the disease, viz., convulsions, unconsciousness, stupor, hallucinations, etc. 

Cai Holten (8) has reported a case where an epileptic seizure with tonic and clonic 
convulsions, dilatation of the pupils, and incontinence of urine and faeces 
occurred 3 days before death. 

Both our patients had cerebral symptoms, period of apathy and melancoly 
alternating with restlessness and hallucinations, and finally, coma. The cause 
of cerebral symptoms is not known, and they do not occur frequently. Examinations 
of the central nervous system and the brain has not been carried out in many 
cases of lupus erythematosus disseminatus described. Stickney and Keith have 
reported one case with infarction of the brain. Multiple infarctions and emboli 
were demonstrated in this case. Reifenstein has reported one case who had cloud- 
ing consciousness and incoherence for several weeks before death. In this case 

autopsy revealed a aslight adhesive meningitis)). j r-i, • 

The brain was not examined in our cases. As already mentione , i unoi 
degeneration and changes resembling those of periarteritis nodosa ave een 
found in blood vessels of several organs. These changes may possib y e F®®® 
in the cerebral vessels also and thus cause circulatory disturbance w . 

give rise to the cerebral phenomena occurring in lupus erythematosus i 
natus. 


Summary. 

The author report 2 cases of lupus erythematosus disseminatus. 
of Libman-Sacks’ type was not present in either of the cases. 
scopical examinations showed ulceration of the endocardium an in i 
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leucocytes, macropliages and plasma cells. This may possibly be interpreted as an 
early stage of the typical endocarditis. 

In one case Gram-positive cocci were found in several organs, probabl}’’ as a 
result of invasion just before death. This patient had leucopenia and granulo- 
cytopenia. 

In both patients the exanthema was localized in the face, and in both it im- 
proved following the administration of nicotinic acid. In one of the patients the 
exanthema developed in spite of intensive penicillin treatment shortly before its 
onset. 

In both cases various cerebral symptoms occm-red. It is emphasized that these 
symptoms may be due to circulatory disturbance in the brain as a result of peri- 
arteritic changes of the small vessels. 
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Periarteritis Nodosa -Asthma Broiichiale-Iododcraia 

Tuberosum. 

By 

CARSTEN MULLERA 
(Submitted for publication July 25, 1949.) 


Periarteritis nodosa (p. n.) is not a common disease. Since it tvas first described 
by Kussmaul and Maier in 1866 some 500 cases have been reported in the literature. 
In Norway the disease has been discussed by Harbitz (1917, 1921, 1926 and 1942), 
Opsahl (1938), Blegen (1941) and Homb (1946). In the majority of the cases re- 
ported the diagnosis was first made at autopsy. Blegen’s case was recognized in 
life. Although p. n. is not common, it probably occurs more frequently than would 
appear from the literature. 

The earlier conception of the specific infectious etiology of p. n. (bacteria, 
spirochaites, vira) in recent years have given place to the theory of its allergic 
origin, w^hich was first suggested by Gruber (1926) and has since been supported 
by clinical and experimental studies. 

Cohen, Kline and Young (1936) considered that the arterial lesions are irrever- 
sible allergic reactions, and they emphasized the close resemblance of the changes 
to those found in experimental allergy (the Arthus phenomenon). The frequent 
connection of p. n. with rheumatic fever has been noted by Middleton and McCarter 
(1935). In support of the allergic theory it is further stated that p. n. is often ac- 
companied by eosinophilia in the blood, but this is by no means a constant phenom- 
enon. Thus Harris, Lynch and O’Hare (1939) found eosinophilia in only 19 ol 
101 cases of p. n., and Rackemann and Greene (1939) in 22 of 229, that is to ®ay 
in little more than 10 — 20 per cent. In favour of the view that the disease is o 
allergic nature are also a number of experimental studies, in which, 
tion with various substances (Metz: foreign proteins, streptococci, ic ^ 
Gregory; foreign proteins, sulphatiazole, — Friedberger and Ito, an uco 
iodine, — Selye; desoxycorticosterone), it was found possible to in uce 
changes identical with p. n. in animals (rabbits, rats, guinea-pigs). Typica c an,. 
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have been found in patients who died after serum sickness (Clark and Kaplan, 

^?he morbid, anatomy of p. n. is cbaracterized by inflammatory changes in tbe 
■walls of tbe small and medium-sized arteries, either of segmental or total distribu- 
tion, and with local or general diffusion. Fibrinoid necrosis in the media is the 
primary lesion and there are also swelling of the wall, destruction of the elastic 
coat and infiltration with granulocytes, many of which are eosinophiles, and. with 
mononuclear histiocytes. According to Arkin (1930) four stages can be distinguished: 
1) a degenerative, 2) an acute inflammatory, 3) a granulation-tissue stage and 4) a 
liealing^stage. Quite often all the stages are found simultaneously, sometimes even 
iu the same artery. From the media the process spreads, partly inwards towards 
the intima, causing local thrombosis and perhaps obliteration and infarction, and 
partly to the adventitia, with the result that small aneurysms develop, which may 
rupture and cause hemorrhage. The net result is a necrotic panarteritis. The peri- 
arteritis is neither primary nor constant, and Dickson (1907) has therefore suggested 
the name polyarteritis Qwdosa, emphasizing the presence of multiple foci. The charac- 
teristic periarterial nodules are, however, found in little more than 10 per cent of 
the cases. The most adequate designation of the disease Avould therefore be allergic 
polyarteritis. 

All the organs of the body may be attacked, but most frequently the Iridneys, 
heart, liver, gastro-intestinal tract, muscles, spleen, lungs, peripheral arteries and 
the central nervous system. They may be attacked separately, but more often in 
various combinations. The clinical picture of p. n. is very pleomorphic, and it is 
not intended to discuss the symptomatology with its variations. One particular 
set of symptoms must, however, be specially mentioned. P. n. is not infrequently 
present in cases of bronchial asthma, where transitory pulmonary infiltrations, leuco- 
cytosis with extreme eosinophilia and phenomena suggestive of polyneuritis are not 
uncommon findings. Rackemann and Greene (1939) have stated that asthma, 
numbness of the legs and eosinophilia of more than 25 per cent are indicative of 
p. n., and they point out that such cases frequently show hypersensitivity to drugs, 
especially to sulphonamides and iodine. The combination of bronchial asthma and 
p. n. has also been reported by Bergstrand (1939) (4 cases), Cohen, Kline and 
Young (1936) (3 cases) and Curtis and Coffee (1934) (3 cases). Tisell (1939) has 
described a case of asthma, eosinophilia (49 per cent), polyneuritis, oedema, sevei'e 
abdominal pain, purpura, pulmonary infiltrations, pleural exudate and ascites, 
ending in death from ileus. P. n. was diagnosed at autopsy. Svanberg (1944) has 
recorded the case of a woman with asthma, sinusitis, infiltrations in the lungs, 
polyneuritis, leucocytosis (up to 45,000) and severe eosinophilia (75 per cent), 
where the diagnosis of p. n. was made post mortem. Such leucocytosis with con- 
^derable eosinophilia has been termed Eosinophilia leucaemoides by Engbmk, 
eerup, and Thomsen (1942), who regarded it as an allergic reaction to various 
injurious agents. The importance of drug hypersensitivity is shown by a case 
pu ished by Olesen (1948): A 20-year-old man wdth asthma and sinusitis developed 
ever during treatment with alphasol and was then given sulphatiazole. A rash 
uowed and also proteinuria, pains in the extremities, abdominal pain, attacks of 
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vomiting and blood in the stools, as -svell as leucocvtn<!i'<! c,„j • , . . 

cent). This patient was diagnosed in life as most probably p 
«s confirmed by autopsy. Harkavy has described simite oases.^ 


Case Reports. 

In the Department B of Medicine of the University Clinic, Oslo, a case of tiis 
type has been observed. In this case p. n. was diagnosed by means of biopsy As 
there was apparently hj^jersensitivity to iodine, following the protracted nsi of 
potassium iodide, treatment with this drug was discontinued. Cbnical improve- 
ment followed with partial regression of the symptoms, and the patient is still 
alive after nine months. 

Case 1. J. S., a woman of 28 years. Apart from typhoid fever in 1939, she had predously 
been liealtby. In the last 2 or 3 years she has had bTOixcliial (isiJnnau In January 1948 she 
began to get an eruption on the face, after taking potassium iodide for about 6 luontlis. 
On February 26, 1948 she was admitted to the Dermatological Department of theTJni- 
versity Clinic, where iododerma hibcrosim was diagnosed. The efflorescences were mostly 
localised on the face — in the form of wartlike or fungoid prominences, especially on the 
nose, forehead and cheeks. Potassium iodide was stopped, and the skin affection gradually 
subsided. She was then transferred to the Department B of Medicine for treatment of her 
asthma. 

During the first part of her stay in hospital she was considerably distressed, almost in 
status asthmaticus. vShe had temperatures and was treated with penicillin inhalations and 
autogenous vaccine. She complained periodically of colicky abdominal pain and occasion- 
ally had loose, mucous stools with a little blood. The radiographs showed transitory 
qndmoixary infiltrations on both sides. The sputum grew various pathogenic microbes, 
but no tubercle bacteria. Pirquet’s test was negative. The heart was normal Electro- 
oardiogram normal, blood pressure 110/70 mm Hg, She complained of paresthesia in 
hands and feet, and had pareses with symmetrical muscular atrophy, loss of sensitivity, 
tenderness on deep pressure and weakened tendon reflexes, and a diagnosis of polyneuritis 
was made. . , 

The urine contained 0.05 — O.i per cent of protein, but the kidney function was good. 
(Blood urea 18 mg per cent, ura clearance 82 per cent.) Otherwise, there were no abnorma 

constituents in the urine. ^ + QQnnn 

Blood examination revealed no anemia, but considerable leiicocytosis, rising to , > 

and marked eosinophilia, which rose from 27 to 73 percent. Platelets: 595,000 per c . 
Sedimentation rate 34, 49 and 28 mm in 1 hour. Serum proteins 6.75 per cent, albumin 
3.48, globulin 3.27 per cent. Wassermann’s reaction negative. . , i 

Sternal puncture: 60 to 70 per cent of the nucleated cells were eosmophi I ’ 

most of them mature cells with 2 or 3 segments, while some were of stab ce , me } 
oyte or myelocyte type. The picture did not suggest leukemia. drinfion 

Muscle biospy from pectoralis major (Fig. 1): The muscle showed I 

and structure. In the centre of the largest portion was a small artery o ‘ 

of which the wall was completely altered. In the lumen were threads o ^ , layers, 

scattered leucocytes. The intima and media showed none of towards 

but consisted of an inner ring of fibrin with increasing leucocpic i ^ ^ 
the periphery. The leucocytes in this part were mainly neutrophil granu ® ^ ^ I gj. 

were numerous nuclear droplets. The outer contour of the neutrophil 

of deeper red colour. Around the vessel was a cellular band of histiocytic > 
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iind eosinophil granulocytes, lymphocytes and a few plasma cells. This cellular infiltra- 
tion ended rather abruptly, and followed the contour of the vessel. Therc^ were no giant 
cells but a few binucleated cells. Diagnosis: Acute allergic arteritis (L. Kreyberg). 

Subsequent course: AVhen the iododerma disappeared the patient gradually improved 
both as regards her asthma and the other symptoms. The number of leucocytes fell to 
14 800, but there was still pronounced eosinophilia (61 per cent). The improvement in the 
polyneuritic was most marked, and 


the pulmonary infiltration disap- 
peared. On June 15, 1948 she was 
discharged improved. 

Six weeks later (July 27, 1948) she 
was readmitted in status asthma- 
ticus, which was relieved by ordi- 
nary treatment. After this attack 
she appeared to be better than be- 
fore. The polyneuritis had improved 
further, the lungs were normal on 
radiographic examination and the 
eosinophilia had fallen to 16 per 
cent of 16,000 leucocytes. The urine 
still contained a little protein, but 
the renal function remained good. 

Unfortunately, she would not agree 
to another muscle biopsy. On 
August 6, 1948 she was discharged 
in good health, free from asthma, 
with the instruction to avoid iodine 
in any form in the future. 

A woman of 28 years suffering 
from bronchial asthma, developed 
iododerma tuberosum after 6 
months’ treatment with potassi- 
um iodide. Her general condition 
gradually deteriorated. There 
were low pyrexia, loss of weight, 
recurrent pulmonary infiltra- 
tions of non-specific nature, pro- 
teinuria without impaired renal 
function, abdominal colicky pain 
with diarrhea and signs of polyneuritis. Leucocytosis with severe eosinophilia 

up to <3 per cent was noted. Muscle biopsy confirmed the provisional diagnosis 
01 periarteritis nodosa. ® 

After potassium iodide was stopped, all symptoms, except the asthma gradually 
improved Two months after the biopsy she was well, and the eosinophilia had 
fallen to 16 per cent of 16,000 leucocytes. 

»»ckcmann and Greeno’s atatoment that asthma ivith eosinophilia 
in.lie,f “r polyiimiritic phenomena should he regarded as 

view to tmd analogous eases. It appeared that there had been another pLent with 



Fig. 1. 
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equally marked eosinopkilia. It was interesting tkat tliis natienf r.^ ^ i 

very similar to that which has been described. ^ Presented a pictme 

She was treated with vaectaet. asthmf dgar^ es aTd ^h S 
reeord at to whether the wat taking pota'tsinm iodilZ^X£i„\"" 

From January 1943 onwards she had pains in various parts ot the body had „,u, 

of fever and steadily lost ■n-ei-lit 
■\Vhile in hospital (Med. Dept 15 
from February 27, 1943) she n-ascon’ 
stantly feverish, had a cougli, but no 
tubercle bacteria were seen in the 
sputum. She had bronchitic sounds 
over the lungs and rhinitis with a 
watery secretion, which was regarded 
as allergic rhinitis. Blood pressure 
105/80 mm Hg. Urine normal, b'o 
anemia, but leucocylosis (16,000 white 
cells) and eosinojihilia (45 per cent). 
Sedimentation rate 83 min/l liour. 
Eadiographs of the chest showed 
bilateral ‘pulmonary infiltrations. Dur- 
ing her stay in hospital, the tem- 
perature fell, the pulmonary infiltra- 
tions subsided and disappeared after 7 
weeks, and at the same time the Icuco- 
cytosis and eosinophilia de creased. 

In the beginning of June 1914, she 
developed symptoms of pneumonia in 
the right lung, which disappeared 
without treatment, but in the follow- 
ing attack she began to feel more 
debilitated, lost appetite, again had 
fever and was periodically troubled 
by asthma. Two weeks after this 
pneumonia she developed a general 
Fig. 2 . outbreak of purpura, and got transi- 

tory articular pains and diarrhea. 

She was admitted to Drammen Hospital on July 8 , 1944, and was ill and thin, J 
slightly troubled by her asthma. There was diffuse purpura, moderate anemia [iim - 
per cent, EEC. 3,770,000 per emm), leucocytosis (26,500), severe (64 per b 

Platelets 380,000. Normal bleeding and coagulation times. M ith Hess test . P 
iae were seen. Sedimentation rate: 118 mm /1 hour. ^,5 rQ„nd, 

(about 0.25 per cent). In the blood moderate azotemia (urea 88 mg per 1 
later falling to normal levels. . , . , „ hr 

Eadiographs of the chest: Bilateral pulmonary ‘inf illraiwns rrhic 1 
chemotherapy. Examination of the heart revealed nothing abnorma . j,^th“ 

showed right %’-entricular preponderance and low voltage curves. Sne 1 
fftC 0 cn* 

Sitbsequeiit course: The patient tji tk 

The leucocytosis persisted (27,000) and the eosinophilia rose to o per • {leiao- 
murroiD was marked eosinophilia. Several blood transfusions were P' ’ ‘ j p^^caii^o of 
fflobin temporarilv reached 100 per cent. The purpura gradually clisapp 
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the vascular factor is not prominent, but in the severe cases it manifests itself m 
forms varying from the benign transitory pulmonary infilti-ations with cosino- 
philia, to the fully developed picture of periarteritis nodosa, with more stationary 
infiltrations and irreversible lesions of the vessels. 

Poh/nmilis when accompanied by p. n. is usually regarded as a result of oblit- 
erative lesions in the nutrient arteries of the peripheral nerves. 

It is remarkable that in Case 2, which had renal si/mptoms and came to autopsy, 
the renal arterioles showed sclerosis and fibrosis without cellular reaction, but with 
thrombus formation and rccanalization in several places, which were interpreted 
as endarteritis. Tlie question arises whether wc are dealing here with an inflam- 
matory process which has run its course (where the cellular reaction has given way 
to fibrosis and sclerosis), or with a primary artcriolosclerosis. The latter possibility 
seems to have little foundation in a case of 3-.t years’ ago without hypertension. 
Even though we did not find any active periarteritis nodosa, yet the changes 
observed are compatible with the sequelae of p. n. (Arkin’s stage -1). 

In this connection an observation made by Keegan (1 925) is of interest. A patient 
was thought to have a surgical condit ion in the right kidney, which was therefore 
removed. Histological e.xamination revealed p. n. corresponding to Arkin’s stage 2. 
The patient died 3 months later, and autopsy revealed fibrosis in the arterioles of 
the remaining kidney with thickening of the intima, and organized and canalized 
thrombi, analogous to the cicatricial stage of p. n. It is therefore probable that 
in our Case 2 there had been active, jn n. several months before death. This cannot 
be proved as biop.sy was not ])erformed, but, in view of the close resemblance to 
the changes described in Case 1, where p. n. was demonstrated in life, a connec- 
tion between the vascular lesions seen and the hypersensitivity seems to provide 
the most plausible explanation of the condition. 

The relationship between dnnj hi/pcrtn’n.'n'tlvifi/ and allergic diseases of the vessels 
(Periarteritis nodosa) has been illustrated by experiments and by clinical ex- 
perience. Landstciner (193{j) showed that certain chemicals can combine with 


homologous proteins in the serum and can modify these proteins so that they 
acquire antigenic potency. ’Phe organism is sensitized to this comple.x and therefore 
to the drug. It is difficult to exjdain why only few individuals have this tendenev. 

Asthmatics show this tendency to drug hyjjcrsensitivity to a greater extent than 
others. In such individuals drug allergy often comes in addition to the already 
existing hypersensitivity which causes the asthma, and this combination in some 


cases may lead eventually to irreversible vascular lesions, analogous to Harkavv's 
wasciilar allergy»>. The risk of such a develojiment is ])art,icularlv present where 
theadmini-stration of the allergen ])roducing drug is continued in .s])ite of .symptojns 
wliich warn of impending danger, such as drug fever, rash, purpura, eosinophilia. 
lliere is reason to sup})ose that Astwood is correct when he regards sdrug fevere 
and serum sickness as mild, reversible manifestations of allergic arteritis ai^d when 
be states that all transitions from these maladies to the severe, generalised cases 
of p. n. with fatal issue can occur. 

In our two cases typical outbreaks of iododerma were observed and it .seems 
‘a iodine has had .such an allergen producing effect. Friedbcrger and Ito. as well 


386 


CATISTEN MCLLEU. 


as Jacobs, Have shown that rabbit serum given at the same tim. • v 
render gmnea pigs anapbylactically sensitive to tbe iodine raS RW T 
cently described a case of bypertbyreoidism in which iodine tLtme^nt 
mued in spite of symptoms of hypersensitivity to iodine, and this 
veloped typical periarteritis nodosa and died. ^ ‘ 

Our observations teach the importance of being aware of dru- allerav ii 
in cases of bronchial asthma. Owing to its tendency to bring^S'S 2 
vascular lesions and organic disorders threatening the patient’s life dru^r .\uZ 
is a ^eat danger, if attention is not paid to the warning symptoms in timVlflE 

use of the drug is discontinued promptly, the early vascular lesions of periarteritis; 
nodosa may possibly regress. 


Summary- 

Periarteritis nodosa is not as rare as the literature suggests. There is genera! 
agreement about the allergic origin of this disease, and it occurs most frequently 
in persons with allergic tendencies. As neither periarteritis nor nodules are seen 
in more than a small number of cases, allergic polyarteritis would be a more adequate 
term. 

The pathology of the disease is reviewed and some of the clinical and e-xperi- 
mental observations which are in favour of its allergic nature are discussed. 

Periarteritis nodosa occurs not infrequently in bronchial asthma, and it is then 
often accompanied by transitory pulmonary infiltrations, leucocytosis and marked 
eosinophilia, as well as polyneuritis. 

A case observed by the author is described: a young woman suffering from 
bronchial asthma following treatment with potassium iodide developed iododerma 
tuberosum and a febrile illness with recurrent pulmonary infiltrations, abdominal 
pain, polyneuritis, leucocytosis and eosinophilia. Biopsy revealed the typical 
picture of periarteritis nodosa. After the treatment with iodine was discontinued 
the symptoms disappeared and now (9 months later) the patient is alive and veil- 

Another woman of 34 years with bronchial asthma and marked eosinophilia 
presented a similar picture though without polyneuritis, but with cardiac failuri- 
and oedema. Following treatment with potassium iodide she also developed io o 
derma tuberosum, and her condition deteriorated and she died vithin 3 monti-- 
Autopsy revealed no signs of periarteritis nodosa in its earlier stages, but i u-c 
vascular changes, which resembled arteriosclerosis and consisted of ca e ent 
arteritis with thrombosis, especially in the Iddneys. w • f m 

It is therefore concluded that in this second case the patient was s enn^ ro 
periarteritis nodosa in which the inflammatory changes and the 
in the arterioles gave way to scar like lesions (fibrosis, sclerosis, cana ize r 
It is presumed that periarteritis nodosa in the first case was cause an ’ 
second case aggravated by iodine, and in both bronchial asthma orme ^ ^ ^ 
allergic basis. Drug hypersensithdty in both cases caused iodo erma 

Owing to its tendency to cause irreversible vascular lesions an organic 
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dangerous to life drug allergy is a serious danger, especially for asthmatic patients. 
If the clinical picture of periarteritis nodosa is recognized sufficiently early and 
the drug discontinued at once, there is a chance that the patient may survive. 
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Multiple Plasiiiocytoma Treated mtli Urethane. 

Case Report. 

By 

FREDHIK SA.'LTZlilAl? and HSimiK BOUGSTROM, 
Helsingfors. 

(Submitted for publication July 31, 1949.) 


Plasmocytomas occur mostly as multiple tumours in myelomatosis, but some- 
times appear as solitary tumours outside the bone marrow. In myelomatosis tie 
intramedullary tumours are occasionally accompanied by extramedullary groivtis. 
If solitary plasmocytoma occurs outside the bone marrow it does so usually in 
the upper respiratory tract. 

Solitary plasmocytoma is sometimes permanently cured by excision, but tie 
prognosis of multiple plasmocytoma is poor and ends in death in about 1—2 years. 
The disease is characterized by increasing fatigue and cachexia, generally 
accompanied by severe pain which is sometimes caused by spontaneous fractures 
in the ribs or in the bones of the limbs. 

The treatment of multiple plasmocytoma has so far been unsatisfactory. Be- 
cause some good results have been obtained in leukemia with urethane, this 
drug was tried out in myeloma. In their first report on the treatment of leukemia 
with urethane Paterson et al. (1946) stated that urethane had no effect on myeloma. 
Alvall (1947) described two patients treated by urethane. In the first there was 
no response to the drug. In the second who had no pain, the disabling atigue 
disappeared, the pathological changes in the blood picture and 
ceased and myeloma cells were no longer seen iu sternal marrow, but t ^ ® ^ 
changes were not influenced. Our patient with plasmocytoma who was 
with urethane seemed to improve and the pain, tumours and skel^a c 
became less disabling. Although the improvement lasted only for a ou a y 
it seems desirable that our observations should be published. 

A man of 50 was admitted to Maria Hospital, in Helsingfors, on ^ ep e 
19th, 1946. — In 1930 he had syphilis, treated by 3 series of 10 injecfcio^ 
mutb and neosalvarsan. After that the W. R* was always negative m ® 
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A the cerebrospinal fluid. The patient for a long time was accustomed to heavy 
r'nldnf^. In April 1946 he developed pain in the shoulders, arms and thighs and 
Khe pain remained intense in various areas. In May he had pain in the lower parts 
f the chest on coughing, which improved when a towel was wrapped round his 
\est A radiograph taken at the Hospital for Tuberculous Diseases showed no 
ohanges in the lungs. In June the left side of the nose became blocked and he 
bled sli^^htlj’^ when blowing his nose. During the summer he noticed tender lumps 



Fig. 1. 


of varying size on the chest and also on the head. In August he consulted a doctor 
who diagnosed bilateral arthritis of the shoulder. He was treated for a fortnight 
by 6 applications of 130 R. In September he was seen at the out-patients depart- 
ment for diseases of the ear, nose and throat, where the following observations 
were made; the turbinates and the mucous membrane of right side of the nose 
were normal; the lower part of the left side was filled by an enlarged inferior tur- 
binate with bluish-red nodules which bled easily. Posterior rhinoscopy showed 
nothing abnormal. Phar)mx and lar 3 mx were normal. Biopsy was performed 
(Borgstrom) and the tumour (Fig. 1) was diagnosed as a plasmocytoma (Pro- 
fessor A. Saxen). The patient was sent to Maria Hospital for further examination. 

Radiographic changes were found in the skull, ribs, left clavicle, femora, hip 
bones and in the left humerus which also showed a spontaneous fracture. The 
changes in the skull were typical (Fig. 2) and on palpation there were firm, pro- 
truding lumps, 2 the size of a walnut and several smaller ones. The acromial end 
of the clavicle was thickened and there were a number of tender nodules attached 
to the ribs. 

There was no enlargement of the spleen or the Ijnnph glands. The blood picture 
and the sternal marrow which Avas examined repeatedly were normal. The sedi- 
mentation rate Avas 71 mm in 1 hour, despite the absence of feA^er. The formol- 

gel and Takata tests in serum AA'ere negatiAm. Plasma proteins varied betAveen 6.5 
and 8.1 per cent. 

Urethane treatment was started on September 30th with 3 daily doses of 1.6 g 
0 per cent solution and continued for a month. After an interval of a month 
ano er course Avas given from November 29th to January 8th, but discontinued 
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on account of the patient’s indisposition. A further course with a smaller do^ 
1.0 g daily, was given from February 10th to May 5th. 

After 10 days of treatment the nodules on the skull became smaller and an- 
other 10 days later they disappeared completely, and distinct depressions devel- 
oped gradually at the site of the former nodules. 

The improvement was also appreciable in the radiographs (Figs. 2 and 3) 



Fig. 2. 



Fig. 3. 


At the beginning of November the pain ceased its former size 

time the nasal tumour decreased in size. In December i wa y another 

and breathing through the nose became easy and turbinate. -- 

month only small remnants of the tumour were seen on the i 
The sedimentation rate decreased gradually, m December it was dm 
and returned to the normal value of 3 mm in 1 om Treatment was 

On March 8th the patient was discharged from the ^ sliort periods, 
continued during the summer and small doses were given factory. 

The patient felt well and was able to carry on his wor 
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In September 1947, i. e. after a year on iiretbane severe sciatic pain developed 
on the left side. The bones of tbe skull vere normal on radiographs but there "was 
increased destruction of the femora and hip bones on the left side. A firm fixed tu- 
mour became palpable above the left clamcle and there vere several small tumours 
in the abdominal vail. Urethane treatment vith daily doses of 4.5 g for 1 month 
did not influence the tumours or the pain, and the patient refused to continue 
mth the treatment. He vas readmitted to Hospital. After the courses of imethane 
a trial vas made vith radiotherapy from November 27th to December 17th, but 
vithout result. Stilbamidin was not used as it was not obtainable at that time. 

On November 3rd, 1947 Dr. Eaekallio kindly analysed the plasma proteins 
and reported as follows: 

Total proteins 7.40 per cent (micro-Kjeldahl method). 

Electrophores.: Albumin 3.46 per cent. 

Globulins 3.94 per cent, 
a-globulin 0.44 per cent. 

/5-globulin l.SO per cent, 
y-globulin 1.70 per cent. 

Albumin-globulin quotient 0.S7. 

Though the total plasma proteins were normal, there was h}^erglobulinemia, 
both relative and absolute, due to an increase in the /?- and y-globulins, and in /5 
there was on the negative side a strong /5-anomaly. 

The formol-gel test which in November 1947 was still negative, became positive 
in December and Bence-Jones’ proteose appeared in the urine. The sedimentation 
rate increased and rose gradually to 136 mm in 1 hour. The blood pictm'e altered 
only slightly although urethane is considered to be a cell poison affecting cell- 
division. Thrombocj’topenia of 62,000 platelets was observed during the early 
part of urethane treatment, but after its cessation the platelets were once again 
normal in number and there was no further attack of platelet deficiency. There 
was no leucopenia or granulocytopenia, and no anemia except during the last 
month when moderate normoclnomic anemia with normal leucocyte and platelet 
counts developed. During the last few months the patient was often troubled by 
diplopia when looking to the right. The optic fundi were normal. 

The patient died on January 11th, 1948. Unfortunately autopsy was refused, 
but some of the tumours were excised. The tumour above the left clavicle and one 
in the abdominal wall were plasmocytomas of the same histological structure as 
the original nasal tumour. In pieces of mucous membrane from the left middle 
turbinate very many plasma cells were found. 


Summary. 

A. patient with multiple plasmocytoma was treated -with urethane. The dia^- 
nosis was confirmed but the effect of urethane is still not certain. Shortly after 
ttte start of treatment with urethane distinct and rapid improvement occurred 
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which lasted for 1 year, but later the patient’s condition deteriorated. The di 
tion of the illness (21 months) was not unusually long. Whether the distiri 
improvement in the case described was incidental or was due to the treatment 
cannot be ascertained on the basis of one single case especially as spontaneous 
remissions in myelomatosis are known. It is, however, important to try even the 
slightest palliative possibilities in a disease so utterly hopeless and painful as 
multiple myelomatosis. 
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Basophilic Stippling of the Bed Blood Corpuscles 
(luring Cliry sotlierapy . 

By 

HEMMING ENGELDND POULSEN.^ 

(Submitted for publication August 4, 1949.) 


In the treatment of polyarthritis tvith gold preparates, there is still a certain 
risk of complications, which may impede the carr}dng out of the treatment. No 
doubt the risk of complications will in the first place depend on which preparates 
are used, a thing that can be seen from the fact, that even severe complications 
may arise from the administering of very small doses of some special preparate, 
whereas other preparates may be given in bigger doses without inconvenience. 

This applies to Sanocrysin, which in the majority of cases can be given without 
inconvenience in doses varying from 1 — 1.5 grammes. A^Hien Snyder and Trayer 
relate a case of dermatitis after 15 milligrams of Sanocrysin, it must be supposed 
that the preparate administered was not of Danish origin. 

In this connection it must, as Secher has stated, be stressed how inconsequent 
it is after all to talk about treatments Avith gold in general, when as a matter of 
fact the various preparates differ so widely in their toxic effect. Experiences and 
results obtained by using different preparates cannot be compared inter se. 

But even the Sanocrysin preparate may cause complications. From a practical 
point of view, howeA'er, these disturb but little the routine work of the treatment 
as it is carried out in department C of Bispebjerg Hospital. Dermatitis is the only 
exception, but even this complication appears to be losing in importance as it 
has now become possible to give B. A. L. (dimercaptopronal, Danish preparate: 
Antoxol), thus erythems may be hindered from developing into dermatitis, Avhich 
up till noAv happened in a number of cases, a consequence utterly disagreable to 
the patient. The dermatitis was not fully developed until after some six weeks. 

Until now it has not been possible to tell in advance which patients were in 
danger of getting complications, however these will be explained. Neither »ex- 
perimental doses» nor cutaneous injections show an 3 ’thiug. 

This is the reason why new reports are studied with such keen interest. This 
also applies to a work by Parr and Shipton from 1947, about »Basophilic stippling 
o^f the r ed corpuscles Avith special reference to its occurrence during chrysotherapju). 

^ Arvevcj Haslnv (Denmark). 
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Table 1. 

Table for 'patients treated with Myocrysin {Au 50.53 %). 



Age 

Sex 

Hb% 

Eryb. 

mill. 

per 

mm® 



1 


1 



Rene. 

Acc. 

eff. 

Dosage 

SR. 

mm 

1 

63 

f. 

74 

4.05 

6,000 

66 

3 

0 

23 

8 

350 

pains 

0 

6 X 5 egr 

84 

2 

61 


96 

4.3S 

5,420 

50 

2 

1 

40 

7 

450 

— 

— 

— 

18 





77 

4.11 

4,210 

61 

3 

0 

29 

7 

200 

— 

— : 

— 

63 

il 

■ 

82 

4 . 2 s 

5,140 

58 

7 

— 

30 

5 

400 

— 

— 

— 

83 

5 

71 


89 

3.40 

1,640 

68 

4 

— 

26 

2 

250 

— 

— 

— 

55 

6 

44 

- 

71 

3.49 

5,280 

61 

4 

— 

30 

5 

600 

— 

— 

— 

90 

7 

61 



92 

4.49 

4,210 

60 

7 

— 

37 

6 

150 

— 

— 

8 X 5 egr 

42 

8 

50 

m. 

88 

3.00 i 

3,540 

73 

2 

— 

21 

4 

200 

— 

— 

6 X 5 egr 

51 

9 

49 

f. 

82 

3.07 ! 

4,200 

67 i 

8 

— 

19 

6 

100 

0 

— 

— 

45 

10 ! 

50 


84 

3.54 ; 

3,920 , 

70 , 

6 

1 

20 

3 1 

350 

0 

— 

1 — 

61 


The 


I j j -^.54 ; ; vu , 0 I I \ \ 6 j 

diagnosis for all the paticiifs was: Polyarthritis chr. progr 

nPnI.ln o 


Table 2. 

Tabh for patients treated, with Sanocrysin {An 37.46 %). 






Erj-t. 



1 

i 


i 


Bas. 

St. 

' Er^'t. 
pr 

million 


! Acc. 




Age 

Sex 

Hb% 

mill. 

l)er 

mm® 

Lciic. 

ncu 

1 

eo. 

1 

i 

j 

bns. 

b'ni. 

mon. 

1 

Reac. 

off. 

Dosage 

SR. 

mm 

1 

20 

m. 

100 

4.72 

6,320 

51 

, 1 

0 

1 

45 

1 

1 3 

1,250 

pains 

exant. 

50, 65, 50, 

72 








t 



i 


fever 


65, 65 egr 


2 

61 

f. 

88 

3.05 

4,300 

50 

12 

— 

33 

; 4 

300 

pains 

0 

50, 65, 65, 
75, 75 egr 
65, 65, 75, 

42 

3 

58 

— 

98 

4.39 

5,000 

. 50 

3 

— 

40 

1 7 

200 

pains 

0 

GO 1 

4 

55 

— 

76 

3.S0 

3,760 

02 

0 



36 

' 2 

850 

pains 

0 

75 egr 
35, 35, 50, 

77 


43 


85 

3.95 



1 



j 


fever 


50 egr 


5 

— 

4,880 

60 

2 

— 

35 

' 2 

1,500 

pains 

exant. 

35, 50, 50, 

68 


63 


87 

4.45 

5,920 


t 



i 

1 

1 

i fever 


50, 65 egr 
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1 
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— 
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11. Patients Treated "witli Sanocrysin. 

The application of Sanocrysin Iras been carried out in accordance witli tbe 
procedure worked out by Seeker in 1936. 
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In most cases tlie initial dose has been 35 centigrammes increasing tn • 
giamnies in the second and third injection ending with 65 to 
in tlie fourth and fifth. ® ^ centigrammes 

The twelve patients mentioned in the table were specially selected v 
the accessory effects of the Sanocrysin were particulLly strong 
As the tables show three patients got exanthema, 1 thrombopenia and 1 diat 


Along Avith Sanocrysin these patients have received preparates containing vita 
mins A, B and C. ^ 

As mentioned above, the counting of the basophilically stippled red corpuscles 
took place regularly and it was found that the accessory effects pronounced tbem- 
selves at an earlier stage than the increase of the basophilically stippled erythro- 
cytes. Consequently the counting of these erythrocytes cannot show whether the 
patient is particularly sensitive to Sanocrysin or not. 

The tables show that the three patients who got exanthema all had more than 1 
promille of basophilically stippled erythrocytes, whereas the patient vdth throm- 
bopenia and the patient with diarrhoae had 0.4 promille and 0.45 promille re- 
spectively, while a patient who reacted only slightly had 0.9 promille. 

Besides these not very comdncing figures, the uncertainty of the method of 
measuring and the fact that it is a very prolonged and tedious process must be 
taken into consideration. 


Summary. 

^^Tien patients are treated with Sanocrysin the number of basophilically stipp- 
led erythrocyiies Avill sometimes, but not always, be correlated to the intensity 
of the accessory effects. This fact together with the objections made above leads 
to the conclusion, that the counting of the basophilically stippled red corpuscles 
may be abandoned as part of the routine examinations made when diseases are 
treated AA'ith the preparate in question. Moreover as the increase in the number 
of basophilically stippled erythrocytes will not prove itself until after the coniplica- 
tions have pronounced themselves. This reaction caimot give any indication as 
regards the best Avay of employing the treatment so that complications may e 
avoided. 
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Oil Hyaluroiiidase Inliibitors in Hiiiiiaii Blood. 

By 

EINO KDLONEN. 

(Submitted for publication August 5, 1949.) 


Factors which inhibit hyaluroiiidascs in the blood, have received interest 
during recent years as it has become increasingly apparent that liyahironic acid 
plays a part in the physiology and pathology of connective tissue, though so far 
our knowledge of this part is limited. Another approach to this question is opened 
by the hypothesis that hyaluronidase takes part in the spread of bacterial infec- 
tions in the animal organism. tSo far the work on hyaluronidase inhibitors has been 
the only connection between experiments on these substances and clinical practice. 

xUready in 1932 an antitcsticular serum inhibiting the sspreading factor)) was 
discussed by Duran-Reynals (1932) and it was found that hyaluronidase injected 
into the blood rapidly disappeared from it (Duran-Reynals, 1933). The hypo- 
thesis of inhibitors obtained by immunisation with hyaluronidase was confirmed 
subsequently by McClcan (1942). At the same time it was found that some sub- 
stances which chemically resemble hyaluronic acid exert an inhibitory action on 
hyaluronidases, whereas for instance polysaccharide of blood group A and the Slriga- 
Krusc polysaccharide are ineffective in this respect. xVt that time a common 
inhibitor in the blood of the )>diffusion factor) was discussed by Humphrey (1943), 
and it was stated that serum iidiibits the dispersing action of hyaluronidase upon 
follicular cells (Leonard and Kurzrok, 1946). 

About bacterial hyaluronidases in particular it was noted that serum contained 
antibodies against these enzymes, but it was generally believed that they were 
derived from .specific immunisation (Hobby et al. 1941; McOlean ct Hale, 1941; 
Duran-Rejmals, 1936, 1942). j\Iore recent studies were stimulated by observations 
made by Haas (1940), who stated that a special system of enzymes exists which 
e.xertcd an influence upon the course of infection in the organism. He supported 
the idea that serum contained a non-specific factor of the nature of enzymes, 
winch he called anti-invasin and which inhibited the bacterial invasin (hyaluron- 
idasc). He found that it was thermolabilc and that it was inactivated b}' jjhos- 
phates. He claimed that bacteria and animal poisons possessed a proinvasin which 
counteracted this substance and that the pro-invasin in turn was inactivated 
28 '/OSGSi. Acta ined.Scandinau, Vol. CXXXVI. 
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tlie original enzyme to 'wliicli serxim lias not been added. The use of standard time 
benefits large test series. Tlie amount of enzyme to be used is that winch 
depolymerizes the hyaluronic acid to a point near the turbidimetric minimum. 
i\ji excess should be avoided. 


Tests. 

The following substances are pipetted into a test tube: 

0.25 ml of 0.S5 per cent sodium chloride solution, 

0.03 ml citrate jilasma 
0.02 ml of enzyme solution. 

The pH is then 7.05 and the mixtmre is allowed to stand at room temperature 
(18° G.) for 15 minutes, after which 0.25 ml of hyaluronic acid solution is added. 
The pH is then 5.05. The mixture is stirred and placed in a water thermostat at 
37° C. for 30 minutes after which the remaining enzyme is inactivated by placing 
the mixture in a water thermostat at 56° C. for 10 minutes. When the mixture is 
cooled, 3 ml of scrum dilution (consisting of 2.90 ml of 0.5-raol. acetate buffer solu- 
tion at pH 3.8 and of 0.10 ml of sterile serum) is added for the turbidimetric deter- 
mination of the amount of residual hyaluronic acid. Photometric determination is 
made exactly 5 minutes later (filter S 61). In order to obtain identical conditions 
the same batches of solution were used and double determinations were made. Ho 
preserving substances were used. 


SolutioiLS. 

The enzyme solution was made from a 24-hour old streptococcal culture (group 
A, type 4, strain H713)^ grown in Gladstone-Fildc’s casein-hydrolysate-yeasb 
medium. The precipitate by -/3-saturation with ammonium sulphate was purified 
further by adsorbtion by Rogers’ method to ferric hydroxide and by elution with 
sodium carbonate. For preservation the resulting solution was dialysed against 
glycerine. The solution used in tests was a dilution with 0.85 per cent sodium 
chloride in the ratio 2 : 5, containing 0.2G mg nitrogen per ml. 

The hyaluronic acid solution contained 0.1 per cent of substance 2)repared from 
umbilical cord and 0.9 per cent sodium chloride and was buffered at pH 5.0 with 
*/i5 mol. phosphate buffer. Umbilical cords dried in acetone were extracted with 
1 per cent sodium chloride solution, precipitated 2—3 times with alcohol and 
treated by shaking with a chloroform-amylalcohol mixture to eliminate any pro- 
tein. The final steps were double precipitation with alcohol, washing with acetone 
and ether and quick drying in the thermostat at 37° C. 


Rc-sults. 

Certain observations about this method should first be made. The use of citrate 
P_asmjusjiossiblc for the test. Contrary to earlier statements, sodium citrate content 

’ Dr. H. J. Itogers of tlio University of Leeds kindly supplied this slrnin. 











Distribution of Cases in Certain Diseased Conditions according to the Inhibitory Action of Plasma. 
(Figures indicate per cents of non-inhibited Iiynluronidase.) E. S. R. = Erythrocyte Sedimentation 

Rate according to "Westergren. 


of 0. 7S per cent, is not excessive for use under the conditions described above. 
0.30 ml of plasma proved sufficient. Storage in tiie refrigerator at 4° C. for 8 days 
did not produce any marked change. An effort to inactivate plasma by keeping 
it at a temperature of 56° C. for 10 minutes decreased its inhibitory power only 
slightly. As regards the effect of temperature and time upon the reaction between 
the i)lasma and }lJ^^lHronidase, the reaction was found to occur at any temperature 
between 4° C. and 37° C. In the range of 18° C. to 37° C. in particular the difference 
in the temperature produced only a slight effect. The greater part of the reaction 


occurs within 15 minutes but continues slowly after that. 

The results obtained by investigation of patients are seen from the 
which shorv the distribution of the cases. The more cases there are to tm e > 
the greater the inhibitory action of the plasma upon the hyaluronidase. The igures 
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oive the percentages of non-inhibitecl hyahironiclase concentration. In about 30 
cases two determinations were made with plasma with had been kept for 10 
minutes at 56° C., but the slight decrease in the action was common to all the 
ffroups. The control material consisted of patients who have not been included in 
the other groups, mainly psychiatric cases or of disorders of the digestive tract and 
of the blood. Cases of hormonal disorders were so few, that they have not been 
separated. Opinions vary as regards the subdivision of degenerative conditions 
to mild and severe, the latter only including cases with a high mortality rate, i. g. 
infarcts, strokes. 


Discussion. 

These tests may be criticized on the grounds that they are not fully comparable 
to biological conditions. This, of course, cannot be denied. It may be claimed that 
the hyaluronic acid preparation used lost its biological activity at least from the 
serological point of view, but we do not know as yet what importance this has and 
cannot determine it. Considering that the enzyme is not uniform, it is apparent 
that %ve are dealing here only with fragments of total phenomena. As the turbidi- 
inetrio method used in the determination of the substrat is based on high pol}’- 
inerisation we must admit that tests of this kind will answer the question of the 
amount of substances present in the plasma which act as inhibitors upon those 
enzymes wliich depolymerize tissue polysaccharides and particularly hyaluronic 
acid. This is quite sufficient as far as the action of hyaluronidase upon infection 
by this mechanism is concerned, but the findings may nevertheless be erroneous 
as the hyaluronic acids in various organs probably differ from each other as regards 
the speed of their enzymic depolymerisation and as the preparation used in the 
in-vilro experiments undoubtedly is different. The speed of turbidimetrically 
measured depolymerisation essentially depends on the molecular weight which is 
lowered by the preparation. There may also be reason to refer in this connection 
to the opinion which regards toxins, however, as the most important factor in the 
spreading of infection in the animal organism (Hechter and Solomons, 1948). 

This action is indicative of a common defence reaction but hyaluronidase inhibi- 
tion as such may not be of great physiological importance. The inhibition may be 
caused by substances in the blood which may exert a similar non-specific action 
upon h_yaluronidase as do certain polysaccharides, for instance heparin. This 
opinion is supported by the relatively great thermostability of the inhibitor and the 
marked independence of the reaction from temperature. 

Tests with plasma from patients suffering from various diseases indicate that 
the inhibiting factor is non-specific, in fact, it is not even associated with infecrions 
alone, although it is most active in those cases. It is interesting that in B. coli and 
tuberculous infection this inhibiting factor is not much increased. Bheumatoid 
arthritis does not occupy a special position and the slight increase which occurs 
m Its actnm pliase may be due to the infection itself. The reason for the in- 
crease of the inhibitor in malignant tumor cases is not yet known. In some cases 
at least, the carcinoma cells may contain substances possessing the action of 
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hyaluromdase but tliere is no definite reason to assume the presence of nntil, i 
It is also difficult to account for the increase of these factors in severe contoLn 
degenerative origin, but they are often accompanied by infections and absorntil! 

It IS our opinion, .that there is every reason to support the hypothesis that 
are dealing here whith a substance which is possibly a carbohydrate comnlex II* 
ready physiologically present in the blood. In this connection the increase of albu- 
rnin sugar in some diseases and Glick’s observation, that the inhibitor accompa- 
nies albumins in the electrophoresis are interesting. We have, however, no definite 
knowledge of the chemical character of the inhibitor. 

It is hazardous to draw any conclusions in this complicated question, but it 
may be that we are dealing here with a part of a general defensive reaction of the 
animal organism, even if there is for the present uncertainty about the importance 
of the hyaluronidase inhibition as such. 

A comparison with the erythrocyte sedimentation rate and with acute phase 
protein (Hedlund, 1947) comes to mind and continued studies may in time produce 
information on the physiological significance of this action. 


Suininary. 

A method for the determination of the hyaluronidase inhibitor in plasma is 
described. A citrate content of 0.78 per cent is not deleterious. In test conditions 
the inhibitor was fairly stabile at 56° C. 

In about 300 cases the faculty of the plasma to inhibit streptococcal hyaluro- 
nidase was tested and found increased in acute infections and particularly 
in pneumonia. In rheumatoid arthritis, the increase was not greater than 
in infections in general. In malignant diseases a marked increase was also seen 
and the same was true in severe degenerative diseases. No differences were found 
in the thermostability of the plasma in different conditions. 

The importance of this inhibitor is discussed. 

Financial support from the Nordisk Insulinfond is gratefully acknowledged. 
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(Director: Dr. P. Schultzer, M. D.) , Copenhagen. 


The Significance of tlie Exton-Ilose Tolerance Test for the 
Diagnosis of Diabetes Mellitiis. 

By 

VAGN SCHMIDT.^ 

(Submitted for publication August 7, 1949.) 


In 1946 Sclxniidt and Christensen compared the value of the glucose tolerance 
test as carried out according to Exton and Eose (1931, 1934) with the standard 
test commonly used in this country (one dose of 70 g glucose dissolved in 500 g 
water by mouth; blood sugar estimations for 3 hours at intervals of 15 minutes; 
urine tests 1, l^/g and 2^ jo hours after the test dose). They concluded from these 
investigations that the Exton-Kose test is just as satisfactory as the standard test, 
which is far more troublesome for both patient and examiner. Patients known to 
be diabetics and some believed to be normal were selected for the experiments. 
The Exton-Rose test proved to be a useful one for both groups, and even where 
the standard test revealed a latent diabetes as in a number of patients with hyper- 
thyroidism it gave the same results as the standard test. The authors tried to 
establish criteria for the tolerance tests on the basis of their experience. 

The object of this paper is to investigate whether the Exton-Rose tolerance test 
has answered expectations in clinical practice. Eor this purpose the results of 
routine Exton-Rose tests carried out on patients who attended the Medical Out- 
Patients Department during 1946 — 1949 were analysed. 

Exton and Rose named their test »the one hour two-dose dextrose tolerance 
test)). It is based on Allen’s (1913) paradox: »the more sugar is given the more is 
utilized)), also referred to as the Hamman-Hirschman or >Staub-Traugott p enom 
enon. Instead of given glucose in one dose, as for the standard test Exton an 
Rose give 2 equal portions with an interval of 30 minutes. The first dose o g uco^e 
stimulates the insulin-glycogen mechanism to activity so that the o y 
normally deal with any amount of glucose without developing hyp^rg 
Diabetic patients react with distinct hyperglycaemia because the insu m g yc © 

^ Classensgade 59, CopeLhagen. 
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It IS difficult to avoid the inclusion of a few of »latent» diabetes. This will of 
tend to inc'rease the upper limit of »normal». ^ ^ 

By a study of the tolerance test as used in clinical practice wifb -t • 
stated tve may obtain better definition and tbeteby reduce the numherS aSS 
diagnoses. This has been attempted by an analysis of the following serii * 


Original Investigsitions. 


Since Schmidt and Christensen’s paper the Exton-Rose tolerance test has been 
used as the standard method for the diagnosis of diabetes mellitus in the Medical 
Out-Patients Department of the Kommunehospital. The test was used only where 
it was impossible to make a diagnosis in the usual way by physical signs and symp- 
toms, and increased fasting blood sugar, glycosuria etc. The procedure followed 
has been mentioned above and included blood sugar estimations on capillary blood 
according to Hagedorn- Jensen. These tests have not given the laboratory staff 
any extra work, but they have the advantage that the patients are informed of 
the results on the same day. The test was commenced at 8 a.m. and concluded 
already at 9 a.m. 

54 patients were examined and 14 of these were declared non-diabetics. These 
patients had been referred on account of various suspicious signs and symptoms 
such as fatigue, polyuria, furunculosis and incidental findings of sugar in the 
urine etc. These results of the tolerance tests have been set out in table I. 

These 14 patients were all definitely non-diabetics and no further comment is 
required. 

Table II shows the results for 6 patients tested on account of glycosuria found 
accidentally or signs and symptoms caused by glucosuria (polyuria, pruritus 
vulvae, catarrhal urethritis etc.) They were found not to suffer from diabetes mei- 
litus, but from benign glycosuria due to a low sugar threshold. If the threshold is 
very low, glucose is found also in the first sample of urine, but usually only in 
the second. 

Case 5 was the only one with a third blood sugar value high enough to simpect 
a latent condition. The patient had, however, no complaints pointing to diabetes. 
He was seen in the Out-Patients Department on account of cardiac pains and a 


routine examination of the urine revealed glycosuria. 

Case 4 was also submitted to the standard tolerance test, which showed a maxi- 
mum blood sugar of 166 mg%, and a normal curve. There was sugar m ® 
later samples of urine and this test therefore gave the same resu t as 
Rose test, i. e. benign glycosuria due to a low sugar threshold. 

For the 6 cases showm in Table II the results of the Exton-Rose toleran 

were of decisive importance for the diagnosis. a„rinp ures- 

Five patients’ glycosuria was discovered by routine examina ions 
nancy. They were therefore examined for diabetes mellitus. e a sjiown 
sugar was normal in all and Exton-Rose tolerance tests sbowe res 


in Table III. 
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In case 3 glycosuria liad been discovered during the second montb of preg- 
naiicr, but tbe patient miscarried shortly after, and the Exton-Eose tolerance 
test made then gave normal readings. In all tlie other patients glycosuria had been, 
discovered by routine urine analysis during pregnancy. 

Dining pregnancy a lower sugar threshold is physiological and glycosuria is fairly 
common, but pregnancy very rarely causes manifest diabetes. During the child 
bearing period only about 5 % of women develop diabetes during pregnancy (P. 
"White, 1946). The finding of glycosuria should make the physician verj’’ careful 
ill his examination of the pregnant woman and the possibility of diabetes mellitus 
should be kept in mind, because correct treatment is of greaat importance for both 
mother and child. 

It appears from Table III that 3 of the 5 patients were certainly not diabetic 
(cases 1, 3 and 5), while the remaining 2 presented values within the »uncertain 
range». Such patients shoidd, therefore, be kept under observation; the test should 
be repeated in the puerperium and again after weaning. Furthermore, the patients 
presenting such results in the Exton-Kose test should avoid sugar and reduce their 
■carbohydrate intake. 

The importance of a tolerance test for the diagnosis of diabetes mellitus is 
obvious for the group of diabetics who present a normal fasting blood sugar. Such 
a series has been collected in Table IV. They were patients in whom glycosuria 
or other physical signs of diabetes mellitus had been discovered. In some of them 
increased fasting blood sugar values had been found which during the treatment 
(restriction of carbohydrates and reduction of calories — often advised for obesity) 
had fallen to normal limits, while at the same time glycosuria had often subsided. 

As appears from Table IV the Exton-Eose tolerance tests were of decisive dia- 
gnostic importance in these patients. All the tests shoAved definitely abnormal 
values, no matter which criteria were used. In these patients the results of the 
glucose tolerance tests showed the necessity of a regime of reduction of weight, 
when obesity Avas present. Increasing obesity is generally associated AA'ith a cor- 
responding exacerbation of diabetes, which may then often declare itself. Loss of 
Areight, on the other hand, is often accompanied by an almost parallel improA’ement 
of diabetes. 


In other cases the Exton-Eose tolerance test Avas carried out even if it Avas not 
strictly necessary, most often on patients aaTio Avere referred to the Out-Patients 
Department AA-ith Amgue symptoms. The first examination may liaA'c reA’ealed 
glycosuria, and the Exton-Eose test AA'as therefore ordered. It shoAved an increase 
in the fasting blood sugar value and correspondingly considerable rises in the sugar 
A'alues at the second and third estimations. Table V shoAA's the results in patients 
with manifest diabetes. 


It appears that in both these groups the second glucose dose in the Exton-Eose 
est has caused a further rise in the blood sugar, except in two patients (cases 
4 and 13 in Table IV), but in these 2 cases the third blood sugar estimation Avas as 
igh as, or only a little beloAv the second. The loAA-est Amlue for the third blood 

cond blood sugar estimation amounted to 85 mg%, and there was sugar in the 
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second sanjle of ^lrine. This patient therefore must be regarded as did..f 
cording to Exton and Hose’s criteria. ® ^ 

Eonr other patients were examined by the Exton-Rose tolerance tests and 
their results are indicated in . Table IV. These cases are designated .mncertal? 
alow^^ impossible to make a diagnosis on the basis of the Exton-Rose test 

Cases 1 and 2 (Table VI) must be regarded as benign glycosuria as there were 
no Other signs of diabetes. Case 2 was not classed as a diabetic, in spite of the 
considerable rise in blood sugar from the first to the second estimation (93 moO/') 
because this rise was followed by a marked fall from the second to the third blood 
sugar estimations and because the margin of error of blood sugar estimations may 
be very great. Cases 3 and 4 may perhaps be designated diabetes mellitus. In case 
3 the marked jise in the first phase and the slight fall in the second suggest the 
diagnosis. In case 4 the high fasting blood sugar level almost certainly settled the 
diagnosis. However, in these 4 cases it seemed advisable to repeat the tolerance 
tests later and to keep the patients under observation until the diagnosis could 
be finally settled one way or the other. 

To give an impression of the various curves obtained some of the typical ones 
from the various groups are shown in Fig. 1. 

The Tables show that the tliird blood sugar level did not exceed 150 mg% in 
)>norinal» subjects (Table 1) nor 159 mg% in patients with renal glycosuria. On 
tlie other hand, the third blood sugar level was more than 194 mg% in all definite 
cases of diabetes. Of the group of »pregnant» (Table III) and »uncertain)) (Table VI) 
the patients whose third blood sugar level was above 180 mg% were probably 
diabetic, but the other patients in these sdoubtfuh) groups did not exceed 150 mg% 
in their third blood sugar values. The following criteria are therefore suggested: 

(1) Normal: patients with a third blood sugar level below 160 mg% and no 
glucose in the first and second samples of urine. 

(2) Diaheles: patients whose third blood sugar level exceeds 180 mg%, or lies 
between 160 and 180 mg%, Avhile the rise from the first to the second estimation 
exceeds 75 mg%, or is accompanied by an abnormally high fasting blood sugar 
level. 

(3) Benign glycosuria: patients with sugar in the first and for second samples of 

urine, but with a normal blood sugar curve. m a isa 

(4) Doubtful: patients whose third blood sugar level is between 160 an 
mg%, where the rise from the first to the second estimation does not exceed lO- 

It appears that by these criteria aU the patients in the series described here 
may be classed in one or other group, but investigations on ^uch ® . 

will be necessary before such criteria can be finally decided. There wi P ‘ 
always be some cases where the diagnosis cannot be made by t e x 
alone. As in all other diagnoses we should never be content with one form _ ^ 

gation. The diagnosis must always be based on the physical signs as we 
results of laboratory investigations and not alone on one or the o er. 

During the 3 years the Exton-Rose tolerance test has been use i > 
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Fig. 1. Blood sugar valuos with tlio Kxton-Roso |irocodiiro. 
4- or — means jiresonce or non-prcsence of glucose in the urine sainjiles, 


proved to be of such value, that vc confidently suggest it to other workers. In 
particular it is useful for Out-patients wliose symptoms demand a glucose tolerance 
test. For life insurance cases the standard tolerance test, with its fixed criteria 
probably remains the method of choice. In all other cases t.he ILxton-Rose test is 
sufficient. In the very few cases where the diagnosis cannot be made, on this test 
alone we may have to supplement it by the standard test and probably therebv 
overcome the difficulties in some cases. However, by mainly using the Exton-Eose 
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test we generally can save both the patient and the laboratory staff much tin 
and work, while at the same time we obtain diagnostic data of about the saiir 
value as those obtained by the far more troublesome standard test. * 


Summary. 

The Exton-Eose tolerance test has been used in the Out-Patients Department 
of the Kommunehospital during 3 years for the diagnosis of diabetes mellitus. 
Owing to its short duration (1 hour) and the few laboratory analyses required 
(3 blood sugar estimations and 2 urine sugar estimations) this test offers advantages 
to both patient and laboratory staff. At the same time the test provided satisfac- 
tory data for the 54 cases investigated. 

Patients with a blood sugar of less than 160 mg% at the third estimation should 
be regarded as non-diabetic. In patients with diabetes mellitus the fasting blood 
sugar is high and the third blood sugar estimation is more than 180 mg%, or the 
rise from the first to the second estimation exceeds 75 mg%. In the ouncertain 
range)) the third blood sugar level lies between 160 and 180 mg%. 
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Tnblo I. 


Normal Tolerance According to the Exton-Rose Test {14 Non-Diabetic Patients). 


- — • — 

Case mimbors 

Sex and Age 

Blood samples 

(mg%) 

Urine samples (sugar 
concentration) 


1 

2 

3 

1 2 

1 

F. 56 

108 

143 

150 


2 

F. 54 

95 

148 

124 



3 

F. 57 

88 

138 

90 



4 

M. 56 

70 

103 

143 



5 

M. 69 

92 

131 

124 



6 

M. 7 

95 

115 

111 



7 

F. 24 

83 

129 

111 



8 

F. 12 

95 

138 

134 



9 

F. 22 

i 73 

126 

71 



10 

F. 27 

71 

97 

134 



li 

F. 25 

74 

113 

106 



12 

13 

14 

M. 41 a) 
b) 

F. 35 

M. 42 

76 

72 

71 

90 

138 

129 

119 

95 

138 

125 

105 

88 

— 


Tnblo II. 


Exton-Rose Tolerance Test Revealing Benign Glycosuria. 


Case numbers 

Sex and Ago 

Blood samples (glucose 
in mg%) 

Urine samples (sugar 
concentration) 

12 3 

1 2 

1 

F. 14 

82 131 124 

+ -T- 

9 

F. 65 

109 119 128 

( + ) 

3 

M. 46 

79 127 117 

— 

4 

F. 33 

81 124 124 

— 

5 

M. 52 

52 124 159 

— 

6 

M. 76 

123 160 146 

“T 


Table III. 


Exton-Rose Tolerance Test on Pregnant Women with Glycosuria. 


Case 

numbers 

Ago in years 

jMonths of 
pregnancy 

Blood sugar (glucose in 
nig%) 

Urine samples (sugar 
concentration) 



1 

2 

3 

1 

2 

1 

20 

18 

35 

34 

25 


76 

97 

106 

84 

61 

131 

120 



2 

b 

n 

— 

- — 

3 

t 

o 

185 

181 

— 

( + ) 

4 

p- 

110 

102 



5 

170 

184 





120 

106 

— 

— 
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Table lY. 

Exton-Rose Tolerance Test on Diabetic Patients with Normal Fasting Blood Sugar. 


Case 

numbers 


Sex and Age 


Blood sugar (glucose 

ing%) 


Urine samples 
(sugar in con- 
centration) 


2 

3 

1 

2 1 

252 

283 1 



+ + 

213 

243 

— 

+ 

217 

271 

— 

+ 

209 

194 

— 

+ 

221 

286 

■ — 


155 

241 

— 

-1- 

204 

213 

— 

+ 

222 

251 1 

1 — 

+ 

150 

236 

— 

+ 

237 

313 

— 

+ 

213 

272 

— 


176 

270 

— 


236 

215 

— 

+ 

141 

226 


+ 

183 

240 

— 

+ 

190 

240 

— 

4- 

170 

277 

' — ' 

4" 


Other conditions 1 
present 


1 .. 
2 . 

3 . 

4 . 

5 . 

6 . 

7 . 

8 . 
9 . 

10 . 
11 . 
12 . 

13 

14 

15 

16 
17 


F. 61 
M. 59 
F. 67 
M. 55 
M. 67 
JI. 54 
]SL 44 
F. 64 
F. 44 
F. 66 
F. 58 
M. 65 
M. 50 
jSL 64 

F. 71 
M. 50 
F. 52 


95 

110 

127 

124 

120 

92 

124 

117 

104 

129 

106 

101 

70 

101 

117 

113 

104 


obesity, hypertension ’ 
obesity, hypertension 

obesity 
obesity 
obesity 

hypertension j 

obesity 1 

obesity ! 

hypertension I 

'obesity, boils | 

obesity 1 

obesity, chronic alco - 1 
holism ! 

obesity, hypertension 
obesity, hypertension 1 
jgastric ulcer I 


Exton-Rose Tests in 


Table Y. 
Patie«l3 mlh Dc/in* 



Exton-Iicsc lohraiice Tests «» 


Table YI. 

Diabetic Patients 


with f,Vncertain Diagnosis^. 



obesity, hj-pertens>on j 

obesity ^ 1 

nephritis 
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From the Laboratory of Pathology (Senior Physician: 7 

^ from the Medical Clinic, University of Groningen (The Netherlands). 

(Senior Physician: Prof. Dr. F. S. P. van Buchem.) 


Blood Disease and the So-Called Generalised Non-ReactiYC 

Tiihercnlosis. 

(T.vplioljacillosis of Laudoiizy, Sepsis Tuberculosa Acutissiuia.) 

By 

A. ABENDS, Dr. 

(Submitted for publication August 4. 1949.) 


It is the purpose of this publication to draw attention to a form of tuberculo- 
sis, which although fortunately rare, is of interest on account of its unusual course, 
and which has been named variously by different authors. The severe changes 
in the blood picture, almost never absent, invite a closer consideration of the 
relationship between blood diseases and tuberculosis in general. 

Case L A man aged 47 years had been unsuccessfully treated for anemia by his 
doctor for six months. In hospital important clianges in the blood picture were found 
{see accompanying chart). Initially this was believed to be a ’panmyelophthisis’ as 
evidenced by the refractory anemia, the marked leucopenia, thrombocj^topenia and 
the hemorrhagic diathesis. Later, when a considerable number of myeloblasts were 
found in the bone marrow obtained on sternal puncture, it was thought that this might 
be a case of acute alcucemic leucemia. It was not possible however to make a diagnosis 
with any degree of certainty. 

The originally normal temperature was succeeded about two mouths before death by 
high fever, at first remitting in type, later continuous and finally intermittent. The jia- 
tient suffered from rigors and became slightly jaundiced — in short, there developed the 
typical picture of widespread sepsis. Spleen and liver were however not palpable, and 
no lymph gland enlargement was found. Blood cultures made on various occasions were 
all sterile. 

At autops}^ the lower lobe of the left lung was found to contain a partty caseous, partly 
calcified lesion, about the size of a marble, while there were several enlarged and also 
partly caseous hilar glands. The enlarged spleen, 390 g, contained many round or irreg- 
ularly shaped light-coloured foci (fig. I). The liver was not enlarged, and on the surface 
were scattered fibrinous threads. There were no further abnormalities seen, the kidneys 
were apparently normal, and the bone marrow was soft and somewhat hyperplastic. 

^ ^nmcrosco 2 nc examination the spleen showed numerous large and small, sometimes 
granular, sometimes homogeneous, necrotic foci, with marked hemorrhagic and fibrin- 

29 — Acta mcdScandinov. VoLCXXXVL 
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Chart I. 


ous exudate. In the surrounding tissues there was either absolutely no reaction evident, 
or at the most only a few lymphocytes. The splenic pulp was very vascular and oedcin- 
atous (fig. 2). 

The hilar glands were completely necrotic although their original tissue structure 
could still be recognised in places. Tuberculous granulation tissue was completely ab- 
sent. The liver also contained many necrotic foci of varying size, rich in blood and fibrin, 
although these foci were generally noticeably less granular than those in the spleen, Tlie 
lungs showed, besides an old calcified and fibrotic tuberculous focus, several necrotic 
areas with a slight superficial resemblance to tuberculous lesions. 

The bone marrow, moderately rich in cells, contained small necrotic areas and small 
hemorrhages (fig. 3). • 

In all the foci tubercle bacilli were found without difficulty. By culture and animal 
inoculation the causative organism was found to be M. tuberculosis human type. 

There was no evidence whatsoever to support the chnical diagnosis of acute leucenna. 
the liver, spleen and lymph glands were free from leucemic deposits. The blood picture 
must therefore be given the very unsatisfactory name of ’aplastic anemia . 


Case II, This was a 45-year-oId man, who had been treated for an inflanimator) 
process in the abdominal wall several months before admission to hospital. Tins esion 
had healed well, but after the patient had been afebrile for some weeks the tempera ure 


rose again. severe anemia, the continually 


Important blood changes were found (see chart). The severe anemia, tn ^ 

increasing granulocytopenia and the fall in the thrombocyte count, ^ toget icr , 

poor degree of cellularity of the bone marrow, led to the diagnosis of panmye op *: j 
The clinical picture of sepsis which the patient showed on admission to i 

either be considered as the cause of, or as the result of the panmyelophthisis. 
ture was repeatedly negative. The spleen, originally palpable, became smn er y 
course of the illness. Jaundice developed as a terminal feature. 


blood disease and generalised NON-EEACTIVE TUBERCULOSIS. 
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Chart 2, 


The patient died after having been in hospital for 3^2 weeks. At auiopsy numerous 
yellow foci up to 3 mm in diameter were found in the spleen (295 g), liver (2,600 g) (fig. 4), 
and several enlarged glands in the porta hepatis. The bone marrow was vascular, 
but not hyperplastic. The other organs showed no further abnormalities. 

It was seen on microscopic examination that the foci in the liver (fig. 5), spleen and 
lymph glands consisted of very vascular, partly granular, necrotic material, with very 
little or no surrounding tissue reaction. Only occasional giant-cells of Langhanswere 
seen in the liver or lymph glands. Epithelioid cells and fibrous tissue formation were 
totally absent. The glands also showed a so-called large-cell hyperplasia. The bone marrow, 
relatively rich in cells, was the seat of small areas of necrosis and small hemorrhages. 
In the necrotic foci large numbers of tubercle bacilli could be found withoiit difficulty 
(fig. 6). Xo old tuberculous lesions were found anywhere. 

In this case too, a diagnosis of aplastic anemia was made, based on the blood changes 
observed. 

Case III, A woman, 53 years of age, who had been ill for ten weeks prior to admis- 
sion to hospital and who had had, amongst other complaints, various signs of a hemor- 
rhagic diathesis, was found on examination in hospital to have a markedly abnormal 
blood picture (see chart). From the fact that there was a leucopenia present, with 20 % 
niyeloblasts, this was initially considered to be a case of aleucemic leucemia. 

The white cell count fell to 1,500 per cnim and it was noted with some surprise that 
myeloblasts could be found only with considerable difficulty in the later blood films, 
whereupon the diagnosis of leucemia began to be doubted. 

After being ill for approximately four months the patient died, following the devel- 
opment of angina and oedema of the glottis which necessitated tracheotomy. The tem- 
perature, at first fluctuating round 38° C, rose in the last week to be replaced by an in- 
termitting fever, 38°— 39.5° C. 

At autopsy the enlarged spleen (330 g) and liver (2,355 g) were seen to contain fairh’^ 

merous jellow nodules up to 3 mm in diameter. The pulmonary ajiices showed old 
of the^^glott’^ ^^^gos and there was inflammation of the peritonsillar tissues with oedema 

Microscopic examination of the foci in liver and spleen showed them to consist of nec- 
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Chart 3. 

rotic material, witli apjireciable nuclear degeneration and absence of any specific struc- 
ture. Tile foci in the spleen were examined for tubercle bacilli: these were easily dem- 
onstrated. Guinea pig inoculation with material from the liver, spleen and an area 
of tlic left pulmonary apex yielded positive results. The tonsils also showed tuberculous 
clianges. It was remarkable that in these alone was there any evidence of tuberculous 
granulation tissue round the necrotic foci caused by the tubercle bacilli. Leucemic de- 
])osits were present in liver and spleen. The bone marrow was very cellular and showed 
Jicre and there areas witli a fairl)" uniform cell structure (? myeloblasts). The findings in 
tlic splenic pulp, with its poor cell content, did not comjdetcly fit the picture of a leu- 
cemia. 

Although it is difficult in this case to differentiate between an acute leucemia and 
a m3'eloid reaction, we are of the o])inion that this must be a case of aleuceniic leuce- 
mia, especially on the grounds of the clinical findings. 

Terminology: Typliobacillosis of Landouzy; Sepsis tuberculosa acutissima; non- 
reactive tuberculosis. 

The form of tuberculosis described here may be found referred to in the litera- 
ture under the name of Typliobacillosis of Landouzy. This name was^used by 
Landouzy to indicate a syndrome, the cause of which u’as a toxemic form 0 
tuberculosis, with a clinical picture resembling typhoid fever in many respec s. 

It is very questionable whether the form of tuberculosis described in tie pres 
ent article is identical to typliobacillosis. The autopsy reports in Landouz) s ar^ 
tides are very short, and nowhere does he definitely state that necrotic u e 
culous foci were found in the internal organs. One obtains more 
that he is dealing with a generalised, and severe reaction to a loca ise 
culous process, accompanied by high fever. The fact, also, that accor lUo 
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Landouzy, a certain proportion of patients suffering from typliobaciilosis recov- 
ered raises the question of whether identical conditions are being considered. 
Kecovery can hardly be expected from the form of tuberculosis described in this 

^ Lola introduced a different term in 1918. As he believed he was dealing Avith 
an extremely acute type of miliary tuberculosis he conceived the name ’sepsis 
tuberculosa acutissima’. Harbitz was one of several authors to use the term ’tu- 
berculous septicemia’. This name caimot be substantiated by the fact that in 
this disease tubercle bacilli may be repeatedly cultured from the blood. There 
are no reports of such cases in the literature. One is not led to look for tubercle 
bacilli since the clinical picture bears not the slightest resemblance to tuberculosis 
(sec later). 

One argument against the suggestion that this is a true tuberculous septicemia 
lies in the fact that this condition far from constantly runs a more acute course 
than miliary tuberculosis. Case II serves as an example of this, where the signs 
and symptoms had been present for at least fifteen weeks. 

In view of the longer duration of the process Rcnnen (1922) considered the 
name ’sepsis tuberculosa gravissima’ to be more appropriate, thus maintaining 
however the idea of a septicemia. 

Siegmund (1929) introduced a completely different, and at the same time more 
fitting name. He used the term ’generalised non-rcactive tuberculosis’ indicating 
thereby that one found necrotic tuberculous foci in many organs, but without the 
presence of tuberculous granulation tissue. 


Pathology. 

The necrotic areas arc unsharjily defined and are continuous, without any line 
of demarcation, Avith the normal tissues. Occasionally they are surrounded bv a 
narroAv zone of lymphocytes. Epitheloid cells, giant-cells of Langhans, fibro- 
blasts and formation of connective tissue are generally totally absent. The necrotic 
material is very unlilce tuberculous caseous material in appearance. It lacks the 
homogeneous character of this latter, and often appears granular or streaky due 
to the presence of disintegrated pyknotic nuclei and fibrinous exudate. The orig- 
inal structure may .sometimes still be recognisable after .special staining (i\Iatis- 
scck). Very occasionally there is a siqicrficial resemblance betAveen these foci and 
small abscesses (Lederer). One of the most striking features is the absence of 
tuberculous granulation tissue: in fact the a])penrance of the lesions scnrcelv 
suggests a diagnosis of tuberculosis, until it is seen in Ziehl-Neelsen preparations 
that the foci are packed Avith tubercle bacilli. This is one of the special features 
of the non-rcactive tuberculosis. 

Rarely one finds a reactive ])roccss at the edge of a focus, suggesting the tu- 
berculous nature, although it may not do so very strongly (Holzer, Fricdemann 
Heglcr, voTi Wijsji, i\Iatisscck and others). 

The density of the dissemination of the foci is liable to considerable variation, 
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not only in different cases, but also in any particular case can it varv fmm 
to organ. The largest number of foci are generally found in tbe liver ariT.7'" 
lu connection with ftic it may be noted that the term -primary tuherculSr 

the retmulo-epithebal syetem- .s also applied (Friedemann). since in most instil 

the lymph glands and probably also the bone marrow are affected as well. 

Other organs, such as kidneys and lungs are less seriously affected; the kid 
neys, for example, are found to be completely free from lesions in about half the 
cases. Theoretically lesions are to be expected in every organ, and most strUduB 
is the fact that tuberculous meningitis does not occur. Another special charac° 
teristic has been believed to be the absence of old tuberculous foci in the body 
and this has led to the theory that there exists thus a form of tuberculosis which 
develops in older individuals who have never been infected with the tubercle 
bacillus (Loeschke, Pagel, Siegmund, Dugge, Velten and Patum). The body would 
therefore be completely deficient in any immunity to the infection. The necrative 
result of the tuberculin test, performed in only a small number of the cases, also 
points in this direction. If one examines the cases described in the literature 
then it is found that old tuberculous lesions are sometimes found: Nasse — old 
calcified pulmonary foci, Harbitz — calcified bilar glands, Balint and Eoth — ' 
old healed tuberculosis of the pulmonary apices, Krasso and Nothnagel — caseous 
encapsulated axillary glands, von Wijsz — two cases with almost inactive chronic 
pulmonary tuberculosis. Two of the cases described here show old tuberculous 
changes, case III an old cavernous pulmonary tuberculosis, and case I partially 
healed primary complex. In case II there was also a weakly positive Pirquet 
reaction. 

The suggestion that the non-reactive course of this form of tuberculosis may 
be explained as being due to a primary infection with tubercle bacilli in older 
individuals cannot be upheld in our opinion and is certainly not applicable in 
all cases. 


Type of Tubercle Bacillus. 


It has long been maintained, especially as an outcome of the investigations 
of Ldwenstein, that the causative organism in non-reactive tuberculosis is the 
avian tubercle bacillus (Nasse, Kiasso and Nothnagel, Lederer, Dugge). T ere 
is no certain indication, however, that this is the case. On the contrary, many 
instances are cited in the modern literature where it was shown with certain y 
that human tubercle bacilli were present (Rennen, Jacobowicz, Velten and batuin, 
Siegmund). In the one case in the present series in which the type ot tuberc e 
bacillus was determined we found M. tuberculosis human typ® ( 
markable that in tbe Anglo-saxon literature the opinion is stdl ^^Id un er 
influence of older observations, that these cases are due to infection witt tne . 


type 
A 
by a 


of tubercle bacillus (Crail). _ nninion 

more satisfactory explanation of tbe pathogenesis is obtained in ou p 
closer examination of tbe clinical features of this condition. 
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Clinical Features. 

Generally the patient is obviously very ill, with the high temperature domina- 
ting the picture, while investigation of the internal organs brings to light practic- 
ally no abnormalities. 

The fever is often continuous in type, but may on occasion be remittent or 
intermittent. Other constant features are; severe malaise, early development of 
exhaustion and enlargement of the spleen. The disease often commences acutely 
sometimes even accompanied by rigors; less frequently do the signs and symptoms 
make their appearance gradually. For this reason the actual duration of the ill- 
ness may be difficult to determine. Even when there is apparently an acute onset 
it often becomes manifest by careful questioning of the patient that various vague 
complaints had e.xisted previously. 

Of particular interest are the striking changes in the blood picture, seen in 
a very large percentage of cases. A simple leucocytosis is practically never found. 
The majority of cases show an increasing leucopenia in which there is principally 
a decrease in the granulocyte count (Holzer, Friedemann, Roth, Hegler, Sieg- 
mund). All stages of transition are found between severe leucopenia and agranulo- 
cytosis (Scholz, Nasse, Harbitz, Hegler, Steinbrinlc, Siegmund, Matisseck, von 
IVijsz). Changes in the blood picture are described, similar to those of acute leucc- 
mia, while other investigators speak of a myeloid reaction (Reiche, Eckel, AVatjen, 
Siegmund, Leibowitz). Similarly, the red cell picture in many cases is abnormal, 
mainly in the direction of an anemia. The blood changes are often so marked 
and dominate the clinical picture to such an extent, that one is naturally led 
to consider the existence of a disease of the blood, with sepsis as a terminal com- 
plication. 

Thus, one may find a blood picture resembling that of agranulocytosis, aplastic 
anemia or acute leucemia, and all the clinical features of these conditions may 
be present — hemorrhagic diathesis, skin changes, necrotising inflammatory 
lesions of the mucous membranes of the mouth and throat. Other diseases of the 
blood may be co-existent; a combination of this form of tuberculosis with chronic 
myeloid leucemia has been repeatedly described (Krasso and Nothnagcl, Fischer, 
Gosau, Matisseck, von AAujsz), and even an occasional case has been reported in 
which there was a combination with polyc}d;hemia (Rennen, Lcdercr). 

These blood changes help to give a better insight into the true nature of this 
type of tuberculosis. The following case serves as a further example. 

Case IV. A54-ycar-old woman was admitted to the Medical Department on 17. 5. 47. 
According to her own doctor she had become ill foirrtcen days previously with signs of 
a pneumonia. She was given 20 g of sulphadiazine spread over several da 3 's. At the 
same time she developed a festering thumb and the right calf became swollen. Tliese had 
)oth resolved by the time the patient was admitted to hospital, but the temperature 
liad remained elevated. ^ 

Condition on admission: A very ill, febrile woman (temp. 40.;!° C). Moderately severe 
Flpabk present. Heart and lungs showed no abnormalities. Liver and spleen not 

X-ray of chest; Nil abnormal seen. 
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Chart 4. 

Blood picture: Hemoglobin: 71 %, R. B. C.: 4,100,000/cmm, W. B. C.: 200/cinm, 
Differential count: Stab cells; 5 %, segmented polymorphs: 23%, lymphocytes: 70 %/ 
Sternal Puncture; no bone marrow obtained. 

Blood Culture: no growth, 

A diagnosis of agranulocytosis was made, possibly due to the preceding sulphadiazine 
therapy. The patient was given the usual treatment, penicillin, 300,000 units daily, blood 
transfusions and also pentnucleotide and pyridoxine. 

Progress: In spite of the fact that the agranulocytosis disappeared completely (see 
chart), the woman remained obviously ill and the fever did not subside. The angina re- 
solved. Death occurred on 1. 6. 47. 

Autopsy findings: Enlarged and parti j" caseous hilar glands, and caseation of the para- 
tracheal glands. In the upper lobe of the right lung was a small yellowish caseous area. 
Spleen enlarged (365 g), Avith slight oedema of the pulp. ^ ^ 

Only on microscopic cxaininotion was it found that there were widely disseminated 
necrotic areas in spleen, liver, kidneys and bone marrow, in which numerous tubercle 
bacilli could be demonstrated in Zielil-Neelsen preparations. The edges of these foci showed 
no characteristic granulation tissue, but only occasional epithelioid cells and giant-ce s 

of Langhans. i r ^ 

One of the paratracheal lymph glands was the seat of an old caseous tuberculous ocii , 
encapsulated by fibrous tissue, and witli a few epithelioid cells in the surrounding tissues. 
The lungs showed no evidence of tuberculosis, and were likewise free from signs o 

pneumonia. , • u 

The bone marrow appeared active in so far as it contained numerous ce s. 


Relationship between tlie Tnhercnions Infection and the 

Agranulocytosis. 

In this case there was present an agranulocytosis, presumably attributabl 
the sulphadiazine given before admission to hospital. By means of mo ern 
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BLOOD DISEASE AKD GENERALISED NON-REACTIVE TUBERCULOSIS. 

peutic measures tbe agranulocytosis was overcome, but the temperature remained 
Lvated, and at the time of death there were still signs of sepsis. 

An explanation was only obtained on histological examination of the various 
organs. There was a generalised tuberculosis which had given rise to widespread 
necrotic foci, but without any local tissue' reaction. The large number of tubercle 
bacilli in these foci makes the tuberculous etiology more than self-evident. 

We would like to stress the fact that, as in this case, it is repeatedly observed 
in this type of tuberculosis the focal lesions are not discovered on macroscopic 
examination, but only wlien tissue sections are examined. At autopsy one finds 
no marked changes apart from degeneration and hyperemia of the internal or- 
gans (Scholz, Harbitz, Siegmund). It is for this reason that the case reported 
here is of so great interest, since, in our opinion, it gives a very clear indication 
of the pathogenesis of the form of tuberculosis in question. 

It is similarly desirable to make a comparison with other inflammatory jiro- 
ecsses occurring in the presence of agranulocytosis. Simple infecting organisms 
may, as is well known, in the absence of an adequate leucocyte response, give rise 
to necrosis unaccompanied by normal inflammatory reaction. It is conceivable 
thus that the absence of any reaction (lack of tuberculous granulation tissue 
formation) may be an important factor in this type of tuberculosis. 


Pathogenesis. 

. The opinion has fairly generally been held that the changes in the blood pic- 
ture, leucopenia, agranulocytosis, panmyelophthisis, myeloid reaction, arc the 
result of the severe, acute haematogenous spread of the tuberculosis, whereby 
the preference shown by the tubercle bacilli to localise in the reticulo-endothclial 
tissues (see abo^'e) may be a causal factor of some importance (Siegmund). 

There is much evidence in our opinion in favour of the converse interpretation, 
i. e. to consider the non-rcactive tuberculosis as a result of a constitutional or 
an acquired insufficiency of the hemopoietic system. In other words, the disease 
of the blood forming organs already in existence will be associated with such a 
serious lack in power of resistance that the tuberculous infection is allowed to 
proceed unhindered, Avith the development of the picture of non-reactive tuber- 
culosis (von Wijsz, Matisseck). Having reached this conclusion one is led auto- 
matically to the next stage, namely to seek the cause, ns Matisseck did, in a failure 
of the leucocyte (polymorphonuclear) defence mechanism. 

All the blood ebseases mentioned (leucemia, agranulocytosis, and panmyelo- 
phthisis) have in common an inadequate leucocyte system! If this supposition is 
correct, the question arises of Avhether the polymorphonuclear cells are not of 
^cater importance in the defence of the body against tuberculous infections than 
IS generally believed at present. Although the problem of the function of the 
polymorph leucocyte in tuberculosis is not yet unanimomsly solved, a certain amount 
0 eyidence has been derived from animal experiments that is of importance 
mticuiar reference has been made to this by hlatissoclc. 
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A. ABENDS. 


Exudates ricli in polymorph cells, with phagocytosis of bacilli u 
served by many investigators (Gardner, Medlfr, Sherwood Lol). tvl V f ‘ 
m the early stages of experimentally indueed tuberculosis, and tMs berf ’ 
mdered to be an essential feature of the process. Chemkactic WlTencrot tt 
tabercle bacillus on polymorph lencoeyles has also been described (Culcbeon'™! 
Eixon, Wartman and Ingraham, Doan, Sabin and Forkner) ^ 

taportanc'e. He dcmonstraW 
that tubercle bacilli are phagocytosed by polymorph leucocytes, which in their 

turn are phagocytosed by large mononuclear cells. By the action of the polv- 
morphs the tubercle bacilli are, as it were, prepared for the further action of other 
cells with the result that the bacilli are rendered harmless. 

Takeuchi has inoculated animals with tuberculosis after causing leucopenia hv 
the administration of benzol. It was found that these animals showed very little 
resistance and died rapidly. Histologically he found sero-hemorrhagic inflam- 
matory reactions. ° 


Conclusions. 

The fourth case is particularly illustrative in that it may be likened to a natural 
experiment which confirms the theory expounded above concerning the origin of 
non-reactive tuberculosis. 

Case I also merits further mention. This was a patient who had been under 
treatment for several months on account of a blood disease {’aplastic anemia’). 
During the period in hospital the temperature suddenly rose and remained ele- 
vated, presumably at the time at which the hematogenous dissemination of the 
tubercle bacilli occurred. The case thus illustrates the development of tuberculosis 
during the course of a blood disease of long standing. 

In two cases described the question must remain open as to whether they must 
be classed as ’aplastic anemia’ or ’acute leucemia’. Such cases are well known 
even in the absence of tuberculosis. 

The opinion is held (among others by Henning), that ’aplastic anemia and 
’acute leucemia’ may be considered to represent different phases of activity of 
the bone marrow in one and the same disease. We doubt strongly however whether 
such cases may be compared to those in which there is gross involvement oft e 
myeloblasts from the beginning. The decision between ’aplastic anemia or 
’acute leucemia’ is of no importance to the support or otherwise of our supposi 
tion, since in both instances there is constantly a leucocyte inst^iciency. 

Finally it may be mentioned that there is relatively extensive literature dealing 
with the myeloid reaction precipitated by tuberculosis and 
development of tuberculosis and aplastic anemia or panmyelophthisis ( , 

Jiinger, Gudzent, Wieckmann, Polak Daniels, Geissler and Wurm, ^ 
man and Lifschitz, Karlmark and Olovson, and others). Examination o ^ 
cases shows that almost always a generalised tuberculosis was co exis en , 
acterised either by the formation of no tuberculous granulation tissue or 



blood disease and generalised non-reactive tuberculosis. 

formation of only very little, without tlieir being classified by the respective authors 

as non-reactive tuberculosis. . i 4 . 

It is conceivable that many of these cases, in connection with the theory put 
forward above, are examples of non-reactive tuberculosis superimposed on an 
already existent bone marrow insufficiency. 


Summary. 

Four cases are presented of a combination of different diseases of the blood 
and so-called non-reactive tuberculosis. 

This form of tuberculosis is discussed in some detail, with reference to these 
cases and also to the literature, and the oponion is advanced that the abnormal 
picture presenting here is due to the pre-existence of a bone marrow defect. 

The fourth case is particularly instructive in connection with this supposition. 
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blood DISEASE AND GENEEALISED NON-BEACTIVE TUBERCDLOSIS. 



Fig. L Spleen: cut surface, showing widely 
disseminated round and irregularly shaped foci, 
fairly sharply demarcated and light in colour. 


Fig, 3. Spleen: several irregularly shaped 
foci. Absence of tuberculous granulation tissue. 



Fig. o. Sone A/arrou*; moderately rich in cells F.g. 4. Liver: detail of surface. Widely dis- 
and showing poorly demarcated light-coloured seniinated necrotic foci, 

necrotic foci. 



Fig. 5. 
-ance is 


Zfier; necrotic focus. The granular appear- 
ue to the large number of nuclear remains. 



Fig. 6. Liver: Ziehl-Neelsen - prepara- 
tion. The foci contain numerous tubercle 
bacilli, (Oil immersion.) 


Acta 3Ie(lica Scandiiiavica. Yol. CXXXTI, fasc. TI 
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From the Royal Peosions Board’s Hospital, Ryaashanm, Swedea 
(Chief: F. Sundelin, M. D.) 


Streptococcus Agglutination in Cases of Chronic 

Polyarthritis.^ 

By 

CARL C6stER.= 

(Sabraitted for publication August 5, 1949.) 


In 1931 Cecil, Nicholls and Stainsby (1) showed that sera from patients with 
chronic polyarlhritis (c. p.) agglutinated a-streptococci to nearly 100 % while, 
on the other hand, sera from patients with rheumatic fever or other diseases, or 
from healthy persons, only gave positive reactions in a few cases. In American, 
quarters a number of autliors (2 — 9, 18) have subsequently been able to verify 
these statements on the whole. 

Interest in this matter was very slight in Scandinavian quarters until recent' 
years. Tims the first publication, by Packaleu (10), appeared in 1943. Subse- 
quently it was not until 1946 that Kalbalc (11) carried out a comparative investiga- 
tion into antistreptolysin titers and the capacity to agglutinate streptococci of 
sera from patients with rheumatic fever and c. p. Some Swedish investigations (IS- 
IS) were also published in 1946. 

Cecil and co-workers (1) employed an a-streptococcus, wliich they isolatedfrom 
a patient with c. p. They considered that this bacterium was the cause of the disease 
and called it »the typical straim. In 62 % of their cases they were able to isolate 
this bacterium from the blood in cases with c. p. 

The majority of other authors have worked with j9-streptococci belonging to- 
Group A. Streptococci from groups B, C, D, and E have also been tried but di 
not prove to give equally good results. 

Dawson and co-workers (4) worked out a method which Packalen (10) eni 
ployed. Kalbak (11, 24) made a slight modification of this method. Edstrom and. 
Winblad (12) et al. (14, 15) followed Kalbak’s method. With both these metJiods 
living bacteria are employed. 

' The investigation carried out with the lielp of a contribution from King Gustaviis ^ 
Birthday Fund. 

- Hudiksvall (Sweden), 
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STEEPTOCOCCUS AGGLUTINATION IN CASES OF CUEONIC POLrARTnEITIS. 

On the other hand, Cecil and de Gara (9) obtain the best results with dead bac- 
teria and centrifugation of the serum antigen mixture, Thulin (13, 25) works with 
bacteria killed by means of autoclaving (120°, 2 hours) and considers that this 
does away with a capsule antigen which checks agglutination. 

According to Winblad (16), the antigen which is employed in Dawson’s and 
Kalbak’s methods is a readily destructible surface antigen. 

The majority of authors have been able to prove that sera from patients suffer- 
ing from rheumatic fever gave positive agglutinations in only an inconsiderable 
nuniber of cases. Edstrom and AVinblad (12) described a couple of protracted 
cases in which positive agglutinations appeared 4 to 6 months after the onset of 
the illness. However, with his 0-antigen Thulin (25) obtained positive agglutina- 
tions in 86.4 % of the 54 cases he examined 3 to 6 months after the onset. 

In table 1 a collocation is made of the works of the majority of the above-men- 
tioned authors. It is di^'ided into three groups according to the antigen employed. 

Group I comprises the investigations in which a-streptococci constituted the 
antigen. The group is small, and the results are discrepant. 


Table I. 


Antigen 

1 

Author 

Lowest 
pos, litre 

i Chronic 

j Polyarthritis 

Controls 
% pos. 

Kheuni. 
fever 
% pos. 

! Ko. 

% pos. 

I 

«*streptococci 

Cecil (1) ; 1 ; G40 


94 

2 


Gray and Gowen (2) ! 1 : 640 




Nicholls (3) 

1:160 

613 

45 



II 

/^♦streptococci 

DaAvson (4) 

1:160 

152 

69 

2.4 


Keefer (8) 


22 

55 

2.2 

26 

Dawson (6) 

1:160 

666 j 51 

1.4 

1.1 

Paokalen (10) 

1 : 160 17 

59 

11 

37.5 

Cecil (9) 

1 : 160 

268 

60 


0 

Kalbak (24) 

1:40 

1 :40 

168 

73 

77 

79 


10 

Edstrom and Winblad (12) 

1:40 

50 

76 


25 

Olhaijen (14) 

1 



54 



Hedlund (15) 


103 

42 


27 

Bagnn and Tyson (18) . . , 


142 

63 



III 

0-antigen 

Thulin (25) 

1:40 

285 

84.9 

7.G 

86.4 
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STREPTOCOCCUS AQGLUTIKATION IN CASES OF CHRONIC POLYARTHRITIS. 

in arriving at a decision as to whetlier tlie disease is in a progressive, regressive or 
inactive stage. Furtlier, for all the patients vrith rheumatic diseases the sedimenta- 
tion rate was checked every week. In a number of cases the antistreptolysin titers 
^ere determined and as a rule showed normal values. 

In 1917 Thulin and Berglund (17) were able to prove pos. agglutinations in a 
large number of cases with glomerulonephritis. This indicates that attention must 
be paid to this point in agglutination investigations in cases of c. p. Therefore 
cases in which there was any suspicion of nephritis were not included in the in- 
vestigation. 

Cases the treatment of which had already been begun were also excluded, for 
reasons which will be discussed later. 

The chronic polyarthritis material was divided into three groups, one comprising 
active, progressive, moderately severe to severe cases, one comprising slight, and 
one inactive to healed cases of c. p. 

The group ^severe to moderately severe cases of c. p.» comprises patients with moderate 
to considerable subjective trouble, objective findings of capsular swelling, effusion, reduced 
motility, deviations and deformities in a number of joints, or strongly pronounced changes 
in a few. Theses cases had had moderate to severe changes as shown by X-ray and, as 
a rule, moderately raised or high sedimentation rates. Further, in a number of cases 
muscular atrophies and trophic disturbances in the skin with atrophy and increased 
secretion of sweat, especially in the hands and feet could be observed, and in many also 
changes resembhng sclerodermia in the hands. The patients were afebrile to, subfebrile. 

The group )>slight cases of c. p.)> comprises patients with shght subjective trouble, shght 
objective provable joint changes, such as capsular swelhng, inconsiderable restriction 
of movement in a few joints, and less pronounced roentgenological findings. The patients 
had slightly to moderately raised sedimentation rates. 

Finally, the group nnaclive to healed cases of c. p.» comprises patients with moderate 
to inconsiderable subjective trouble, and with shght to considerable objective joint 
changes, but the latter were conditioned by »deformation changes)) after the rheumatic 
joint processes. The sedimentation rate was normal to shghtly raised. 

The group ^status post polyarthritidem acutamD consists of patients with inconsiderable 
to no provable joint changes. They were afebrile, had normal to shghtly raised sedi- 
mentation rates, which as a rule became normal before the patients were discharged. 
One or two had cardiac changes of the mitrahs vitium type and ecg. changes of the pro- 
longation of the P — R interval type. 

For inclusion in the group spondylarthritis anhylopoetica, the criteria were, in addition 
to the typical restriction in movement in the vertebral column. X-ray findings from 
the vertebral column or at least a sclerosis in the sacro-ihaca joints and a raised sedi- 
mentation rate. 

For the control group the condition was laid down that there was no evidence of rheu- 
matic affections, or present or recent streptococcic infection. The patients must also have 
normal sedimentation rates. 


Method. 

Kalbak s method (11, 24) was followed for carrying out the agglutinations. The 
antigen used was a streptococcus belonging to Group A, type 1, which was cour- 
eous y placed at my disposal by Kalbak. The antigen was prepared at the Bygienio- 
mctenological Institution at Uppsala University by B. Zetterberg. The further 
oO— 493631. Actamed.Scandinav. VoI.CXXXVI. 


' ' ' • CAKL; COSTER. 

mvesfigatlon was carried' outJjy tie preseht autlior aftlie ?„„■ „ 

Hospital at Nynashamn. ^^>isions BoanVs 

The contoion for a reaction to be considered to be positive was that tl' 
should be flocculation in serum dHution 1 : 160. Further a ure 
always flocculation of at least grade 2 according to Kalbak in the first tuL'T 
the highest titre was indicated the serum dilution in which clear 
could stiU be clearly observed macroscopically. All the readings-off were ml 
by the same investigator and under the same optical conditions. Double deter- 
minations were made on a large number of sera. The discrepancies proved to be' 
smRii. 

At each determination a serum which was. known to be pos. und one which was 
known, to be neg. were included as controls. 


Results and Discussion. 

The control group included in the investigation consisted of 102 cases with 2 
pos. agglutinations, i. e, 2 pos., when the limit set for pos. reactions in this 
investigation was at a serum dilution of 1 : 160. • • 

One of the pos. reactions was shown by a patient who had been nursed under the 
diagnosis debilitas psychoneurosis, and who had had a sedimentation rate of 4 mm. 
The other case was nursed under the diagnosis dorsal insufficiency, had a sedimentation 
rate of f mm. and the X-ray examination of the lumbar vertebra and pelvis revealed 
normal conditions.' • 


H the limit for pos. agglutinations had been set a titre of 1 : 80, the number of 
pos. cases would not have' amounted to more than 3, i. e. 3 % pos., but the num- 
ber of doubtful reactions, which is now 1, would then have risen to 9 (see table 2), 
which must be considered to afford good reason setting the lowest pos. titre at 
a serum dilution of 1 : 160. . ' 

The investigation included 224 cases with definite c. p., 130 of .whmh, i. e. 58 %, 
gave pos. agglutinations. It appears from table 2, in which the results of the in- 
vestigation are shown and the distribution of the cases over the different serm 
dilutions is indicated, that over half of all the pos. agglutinations are found wit i 
the. serum dilution 1 : 160 and fully one^4’iurter with the 1 = 320 dilution; , 

■ The 224 cases of c. p. are distributed over the various groups so; that IS- 
into the osevere — moderately severe», with 80 % pos., 75 into the »slight», wi 
29 %' pos., and 17 into the ainactive— healed cases of c. p.a, with 12 % pos..aggu- 


tinations. ' t, •' 

Among the 26 neg. cases within the group ssevere— inoderately ^ 

are 2 which had typical c. p. in connection with gonorrheal i^ection, . , ‘ r 
neg. complement fixation reactions to gonoccoci, and the -whole morbi p . 

taffies with a c, p. Ip addition to his 0. p, one oass had iopohW 
appearance after the specimen for agglutination had been take . 
illness for less than 6 months, and one of these had also an AST y , i illness 
is nothing to add concerning the other 20 cases, except that 1 patien 

for 17 years and 2 patients for 10 yeap. . m Uo/i 'hnfl their illnesses fox 

Of the 53 cases within the group of )>slight>> cases of c, p.., 10 had h 
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Table 2. 


Diagnosis 

Total .no. 
of cases 

o . 

s 

p< 

% pos. aggl. 

03 

• O 
»— * tr. 

to rt 
to O 

^ t4-( 

. O 
O . 

Xo. of agglutinations for tho 1 

different serum dilution j 

o 

(M 

o 

o 

CO 

o 

CD. 

tH 

o 

.CVJ 

CO 

tH 

o 

o 

t-H 

1 : 1280 

1 ; 2560 

Chronic polyarthritis. All cases 

224 

130 

58 

28 

17 

22 

27 

7G 

3G 

13 

4 

B 

Chronic polyarthritis. [Moderately 
severe — severe cases 

132 

lOG 

80 

4 

6 

G 

10 

53 

35 

13 

4 

H 

Clironic polyarthritis. Slight cases . . . 

75 

22 

29 

17 

9 

12 

15 

21 

1- 



■ 

Chronic polyarthritis. Inactive— healed 

17 

2 

1 i 

12 

7 

2 

4 

2 

2 ; 




1 

Spondjdarthritis ankjdopoctica 

13 

1 > 

8 

9 

1 2 

1 ^ 

j 1 

j 

1 


1 



H 

Status post polyarthritidcm acutam 

31 1 

3 

17 

3 } 7 

i 3 


i 

1 


B 

The control group j 

102 

2 

2 

71 

19 

9 

1 

2 






less than 6 months. 2 patients lind also had psoriasis, and of these one had had his joint 
trouble for less than G months. In 1 case a typical c. p. had developed after a gonorrheal 
infection, and, as in the »severc»> group, this case had a neg. complement fixation reaction 
to gonococci. In 1 case the c. p. had made its appearance after a trauma. There is nothing 
to add about the other 39 cases, apart from the fact .that 1 patient had had his illness for 
10 years, one for 14, and another for 20 years. 


No definite difference emerged between the cases whicb had had' an acute onset 
in comparison with those in which the first appearance was chronic, either in 
respect of the frequency of pos. agglutinations or of liigh titres. 

In his investigations Kalbak (11, 24) found 79 %, Edstroin and "Winblad (12) 
76 %.of pos. agglutinations, employing the same method, wliile, also with the 
same method and the same streptococci as the antigen, I found 5S %. On the 
other hand, if the group »sovere — moderately severe» cases in' my material is 
compared with those of the two earlier investigators, good agreement is met with. 

Cecil and de Gara (9) also divided up their material of 268 cases into the groups 
sslighti), »moderately severe)) and »sevcre)> cases, with 46.3, 68.8 and 65.8 % of pos. 
agglutinations respectively. Their division, however, is mainly based on the 
patients’ capacity for worlc, and thus is not comparable with mj’’ di^’ision. 

The spondylarlhrilis anbjlopoetica group comprises 13 cases vdth 1 pos. aggluti- 
nation, i e. 8 %. 


It should be noted that the pos. agglutmation was met with in a patient who, in addi- 
tiou to his spondylarthritis, had a c. p. with umnistakcable exacerbation in a number of 
joints. The agglutinations were carried out on 3 different occasions at intervals of 2 months 
nno } <^vcry occasion gave a titre of 1 : 320. Among the neg. there was 

n!!i ^ morbid picture very like the abovementioned, but there the 

Jigglutmation ' was neg, on 2 occasions,. 
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Among 67 cases with spondylarthritis Dawson and co-workors rro f., i - 
and among 16 cases Cecil and de Gara (9) found 6 2 V of nnq r 
results must be considered to taUy well with these ^ nations, 

The group status post polyarthritidem aculam comprises 31 casni; •n-jfi i 
agglutination, i. e. 3 %. ^ ^ PO'- 

The pos. agglutination was met with in a patient who had had repeated relni^' 
of rheumatic fever and at the time of the examination was free of trouble andCl 
a normal sedimentation rate and no objective joint changes. 

Eagan and Tyson (10) give an account of a post-investigation of 142 cases vrith 
definite c. p. which had been treated with gold salts. In 17 cases the acrah,tination 
reaction had changed from pos, to neg. 

Cecil and de Gara (9) describe 37 cases with c. p. which were examined before 
and after treatment with gold salts. 20 cases changed to neg. reactions. They 
found from the investigation that there is a connection between the duration of 
the illness, its degree of severity, the first improvement and change to a nc<^. 
reaction, so that slighter cases, shorter durations of the illness, and commcncin" 
improvements often exhibited changes to neg. reactions. On the whole they found 
the same conditions in 24 patients which had had other treatments, and arrived 
at the conclusion that gold salts treatment did not directly affect the formation 
of agglutinins against streptococci. . 

In this investigation the agglutinations were carried out in 40 cases of c. p. 
before and after treatment with gold salts. Of these 36 had pos. agglutinations 
before the beginning of the treatment, and 26 of them changed after the treat- 
ment to definitely neg. reactions, A reduction of the titre from 1 : ICO to 1 : 80 
was not apprehended as a change to a neg. reaction. In one case the titre fell from 
1 : 1280 to 1 ; 320 and in another from 1 : 640 to 1 : 160. Eight cases exliibitcd 


unchanged titres, while in aU the four cases which were neg. before the treatment 
began the titre increased, in one case from 0 to 1 : 160, and in three cases from 
1 : 40 to 1 : 160. In one of the latter an unmistakeable disimprovement had also 
made its appearance. This case and the one in which the titre increased from 0 
to 1 : 160 had received a total amount of gold which was considerably less than in 


the other cases. 

In the majority of the cases in which the agglutination titre had definitely fallen 
or become neg., considerable improvements, both subjective and objective, hac 
also made their appearance. The greatest reductions were exhibited by those who 
had had some complication or other during the gold salts treatment. Experience 
has also shown that, when such complications of c. p. make their appearance, a 
rapid improvement often sets in at the same time (21 23). 

It should be mentioned that 2 cases, which developed exanthema and ww 

improved but not entirely free of trouble after gold salts treatment, 1 

nation titres of 1 : 320 and 1 : 160 respectively when discharged from hospit. , 
and when they returned to the hospital after about 3 months, they were en ) 
free of trouble and had neg. agglutinations. . . 

Agglutinations before and after physical treatment onl} were carrie^ « 5 of 
8 cases, which all had pos. agglutinations before the treatment was legu . 
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them exliibited a change to neg. agglutinations after the treatment, 4 of them had 
also improved considerably. In one of the cases where the agglutination had not 
changed, an improvement had also set in. 

It is impossible to draw any conclusions as to the relation between the aggluti- 
nations reaction and the treatment, as the results did not all point in the same 
direction, and the material is small. 

In both this investigation and in earlier ones a definite connection could be 
proved between the streptococcus agglutination and c. p., especially in the cases 
of ftsevere — moderately severe*) cases. Thus these patients would have had in 
their blood considerably increased quantities of antibodies, specific or unspecific, 
wliich led to pos. agglutinations with hemolytic streptococci. 


Summary. 

1. The investigation comprised 224 cases of chronic 'polyarthritis, 13 cases of 
spondylarthritis anhylopoclica, 31 cases of status post polyarthritidem acutam, with 
102 cases of non-rheumatic patients as control material. 58 % of the cases ‘with 
definite c. p. exhibited pos. agglutinations with a /?-streptococcus belonging to 
Group A, type 1, ns the antigen, while in the control group only 2 % gave pos. 
agglutinations. 

2. By di^^ding up the polyartliritis material into the groups »scvere — moder- 
ately severe*), sslight*) and »inactiA"e — healed*) cases, tlie present author was able 
to show that within the »severe — moderate!)’ — severe*) group 80 % showed pos. 
agglutinations, and that for this group there is a definite connection between the 
disease and the streptococcus agglutination, which tallies with earlier investigations. 

3. The division into groups shows that, in slight cases of c. p. where there is a 
doubt as to the diagnosis when the reaction is ncg., the reaction is of no help for 
the differential diagnosis, as this group only gave pos. agglutinations in 29 %. 

4. Again, it appears that, in order to be able to make a comparison between 
different investigations, it is only necessary to take into consideration the definite 
diagnosis, but attention must also be paid to the degree of severity of the case, and 
to what stage the disease has advanced, 

5. Further, it appears that sera from cases with spondylarthritis anhjlopoctica 
only gave pos. agglutinations in 8 %, and finally. 

6. That the group status post polyarthritidem acutam only gave pos. af*f"lutina- 

tions in 3 %. ‘ 
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Tiumu; Bezieliiiiigeii zwisclieii reiialen Syntliesen iiiitl anderen 

Tiibiilarfunktioiieii. 

Yon 

Dr. M. FOLDI, Dr. ST. LAZAROVITS nnd Dr. G. SZABO. 

(Bei der Eedaktion am 6. Augnst 1949 eingegangen.) 


Seitdem Smitli und seine Scliule die Begriffe der maximalen in der Zeiteinlieit 
resorbierten Zuckermenge (Tnig) und secernierten para-amino-Hippursaure 
(Tnipah) als Mass des resorbierenden und secernierenden Nierenparencbyms in 
die Nierenpbysiologie einfiibxte, befassten sick mebrere Arbeiten init der Yrage 
der K 0 m p e t i t i 0 n : d. k. mit den Beziekungen zwiscken Tmg und Tnipph 
einerseits und verschiedener Resorptions- und Sela’etionsmaxima andererseits. 
Wir 'vdssen keute, dass samtlicke Stoffe, welcke durck eine tubulare Sekretion aus- 
gesckieden werden, sick gegenseitig verdrangen (z. B.: PAH-Diodrast-Pkenolrot- 
Penicillin). Es ist bekannt, dass es versckiedene resorbierte Stoffe gibt, welcke die 
Resorption anderer Stoffe kemmen (z. B.: Glukose • — andere Ziicker; Vitamin C 

— Kocksalz, usw.). Und sckliesslick bestekt zwiscken Glukose-Resorption und 
PAH-Sekretion eine gegenseitige Depression. 

Ryberg (1) zeigte vor Icurzem, dass wakrend einer Azidose die NHi-Syntkese 
in der Niere sowie beim Menscken als beini Hunde einen maximalen AA^ert erreickt, 
der vom Grad und von der Dauer der Azidose unabkangig ist. Die Ammomak- 
Syntliese, die nack neuen Untersuckungen von A^an Slyke (2) aus Glutaminsaure 
geschiekt, ist ausscMtesslich eine Funktion der Niere, und ist daker zur Untefsuckung 
der Syntketisierungsarbeit der Tubuli — im Gegensatz zur Hippuisaure-Syntkese 

— sebr geeignet. 

AVir konnten Ryberg’s Ergebnisse bestatigen; die Ammoniakaussekeidung er- 
leickt wakrend einer Azidose einen maximalen Grad. AA^ empfeklen daker, dass 
die maximale NH 4 -Aussckeidung Tmj^ji 4 — als Mass des syntketisierendeh 
Nierenparenckyms in die Nierenpkysiologie eingefiikrt werden soli. 
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In dieser unserer Arbeit befassen wir uns 

1) mit der Wirkung von Fermentgiften anf die NH^-Syntbese and 

2) mit den Beziehungen: 

a) NH4-Syntliese — ^Hippursauresyntliese, 

b) NH4-Syntbese — PAH-Sekretion, 

c) NHj-Synthese — Glukoseresorption. 

SletJiodtk: Wir arbeiten am Menscben und am Hunde. Am Menschen vetur 
sacliten wir erne Azidose mit ketogener Diat und NH^ Cl-Verabreicbung, am Hun- 
de mit HCl-Belastung, Den Grad der Azidose beurteilfcen wir mit Hilfe des Van 
Slyke-schen Verfabrens zur Bestimmnng der Alkalireserve. NH4 im Urin wurde 
nach Van Slyke (2) bestimmt. Die endogene Kreatinin-CIearence diente alsMass 
der Glomerularfiltration. 


I. Die Wirkung von Fermentgiften auf die NHj-Synthese. 

a) Versuche mit PMoridzin: Wir arbeiteten mit einer 1 “/oo-en wasserigen Phlo- 
ridzin-Losung, die wir intravenos verabreicbten, 10—20 ccm einer solcben Losung 
verursacbt bereits beim Menscben eine betracbtUcbe Zuckerausscbeidimg — aller- 
dings keine totale Hemmung der Zuokerresorption. Wir fanden, dass das Pblo- 
ridzin in solcben Dosen keinerlei Wirkung auf die NHrSyntbese ausiibte. 5-10- 
facbe Dosen setzten die Ammoniakausscbeidung in geringem Masse berab (siebe 
Tabelle No. I). Der Umstand, dass relativ bobe Dosen zur geringen Depression der 
NH4-Syntbese erforderlicb sind, zeigt, dass die Pbloridzin-AFirlcung im Palle der 
NHi-Syntbese eine unspezifiscbe ist. Wir mocbten darauf aufmerksam macben, 
dass das Phloridzin aucb die para-amino-bippursaure-Sekretion verminderb (3); 
aucb diese Wirlcung word als eine unspezifiscbe aufgefasst. 

b) Versuche mit Chinin: AVir injizierten Hunden 0.5 g Cbininum bibydro- 
chloricum intravenos und fanden, dass das Cbinin, das, wie bekannt, viele Per- 
mente bemmt, die Ammoniaksyntbese stark lierabsetzt: offenbar bemmt es aucb 
die Glutaminase. (Siebe Tabelle No. II.) 

2. Beziebiingen zwisclien NH 4 -Synihese und anderen Funktionen des 

Nierenepitliels. 

a) Ammoniahsynthese — Hippursduresynthese. Injiziert man beirn Menshen 
oder beim Hunde Natrium benzoicum, so steigt, wie bekannt, die Hippursaure 
Ausscbeidung im Harn. Hippursaure wird aus Benzoesaure und aus Glyko o em 
Menscben nicbt nur in der Niere, sondern aucb in der Leber syntbetisiert, ® 

eignet sicb die Priifung der Hippursaure-Syntbese als Nierenfunktionsprii J 

man miisste dazu aucb die Blutkonzentration der Hippursaure bestimmen. { es 
eben wablten wir als Mass des secernierenden Nierenparencbyms das mm > 
das ausscbbessbcb in der Niere syntbetisiert wird.) Unsere 
dass zwiscben den beiden renalen Syntbesen eine Kompetition besteM, • •> 
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dass \nr nacli einer Injektion von Natrium benzoicum ein Sinken der Aniinoniak- 
aussclieidung finden vurden. Es zeigte sick abcr, dass die Ammoniakaussckeidung 
nack Injelction von 10 com 20 %-iger Na-benzoicuml6sung nie sank — im Gegen- 
teil, in der Mebrzak] der Ealle wurde sie eker erJioIit. (Sieke Tabelle No. III.) 

In Kontrollversucken injizierten vir mit dem Na-Gekalt der verabreickten Na- 
benzoiciim-Losung equivalente Mengen Na in Form einer 10 %-igen Kocksalz- 
losung um die Moglickkeit auszusckliessen, dass die Erkokung der Ammoniak- 
syntliesc dem Na und nickt der Benzoesaure zuzusckreiben sei: die Kocksalzlosung 
hat die NH^Syutkese nickt erkokt. (Sieke Tabelle No. IV.) 

b) Ammonialsynthese iaid inbiildrc [PAH) Schretion. Wir injizierten beim 
Menscken und beim Hunde grosse hlengen paraamino-Hippursaure intravenos 
(2—3 g). IVie Tab. No. V. zeigt, lasst die tubulate Sekretionsarbeit die Ammo- 
niaksjrntkese unbeeinflusst. 

c) Ammonialsynihese nnd tubuldre {Dextrose) Sekretion. Durck grosse Mengen 
einer intravenos injizierten k}'pertoniscken Dextrose-Losung vird die NH^-Syn- 
these nickt kerabgesetzt. (Sieke Tab. No. '\’T.) 

Es sind veitere TJntersuckungen im Gange, um kormonale Einflusse auf die 
Ammoniaksyntkese abzuldiiren. 


Summary. 

is recommended as a measure of tke synthetizing tubular mass. — 
There is no competition between ammonia synthesis and other functions of the 
renal parenchyma: Hippuric acid synthesis, para-amino-kippuric acid secretion 
and glucose reabsorption. Hippuric acid synthesis seems rather to increase am- 
monia formation in tke Iddncy; chinin and pkloridzin depresses ammonia syn- 
thesis. 


Hoferonccs. 

1. Ryherg: On the formation of Ammonia in the kidneys during acidosis. Acta Physiol, 
ccand. 15, 114 (1918). — 2. Peters and Van Slyke: Quantitative Clinical Chemistry' Bal- 
timore 194G. — 3. Selhurt: Amer. J. Physiol.' 1S2, 142 (1944). 
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Tabelle No* 1. 


Einfluss von PJiloridzin. 


FaU No. 

Periode 

■ 

Ck 

NH, 

mg/min.‘ 

Res. alkali 

Bcmerloingcn 

396 

48. Xn. 13. 

1 

|B 

56 

1.01 

41.0 


2 

■iti 

66 

i.OG 


45 cm 1 plilorid. i.v. 


1 

7.1 

108 

l.OG 

46.4 



2 

7.5 

94 

1.05 


40 cm i o/o 5 phlorid. i.v. . 

1870 

1 

3.0 

80 . 


38.5 


49. L 29. 

2 

3.9 

80 





3 

11.3 

88 



266 ccm i ®/oo piiior. i.v.' 


4 

16.0 

90 



Vni/1866 

1 

5.9 

36 

0.44G 

36.8 


49. 1. 27. 

2 

6.0 

34 

0.5GO 




3 

6.8 

35 

0.440 


r 1 111 IT 


4 

6.0 

32 

0.45O 




0 \ 

■ 6.0 

32 1 

j 

0.450 



mi/1869 

1 ^ 

4.8 

! 35 

0.448 

37.0 


2 

4.3 

1 29 

0.402 



49. 1. 29. 

3 

4.75 

27 

0.37G 


60 cm 1 °/co pldorid. i.v. 


4 

5.2 

23 

0.331 




5 

4.85 

21 

0.324 



vn/1864 

1 

4.2 

15 

0.435 

39.5 


1. 26. 

2 

1.9 

14 

0.38O 



3 ; 

i:? ' j 

13 1 

6.350 


30 cm 1 7oo pidorid. i.v. 


4 

2.7 ! 

13 

0.38O 




5 1 

1.2 1 

12 

0.315 



ni/1866 

i . 1 

5.1 

14 ' 

0.390 

40.0 ■ 


1. 27. 

2 

3 

4.4 

3.2 

12.4 

12.5 1 

0.330 

0.280 


30 cm 1 “/oi, pUorid. i.v. 


4 

l.G 

11.0 

0.235 




5 

2.3 

10.0 

0.214 





^ V: Harnmenge pro JMinute. 

Ck:: ICreatinin -Clearance. -rr««/irt 

Protokollnununerii mit romischen Zahlen bedeuten Versuchc am il 
: trennt Perioden vor und nach. der Injektion. 
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Tabcllo Xo. ir. 

Einfluss von Chinin. 


Fall Xo. 


Periodo 


- 

j Ck 

1 

NH, i 

mg/min. 

Bemcrkiingcn 
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Tal)elle No. III. 


Einfluss von Benzoesdure. 
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Taltelle No. lY. 


Einfhcss von NaCL 


Fall No. 

Periode 

V 

Ck 

NBj 

mg min. 

Res. alk. 

Bemerkungen 

\TI/1903 

II. 17. 

1 

3.4 

■ 





2 

3.4 





. .... 


3 

0.5 

12.0 



l.C com 10 % Na Cl. 

1820 

1 

6.85 

95 

0.900 




XII. 27. 

1 

1 

2 

3.7 

97 

1.140 




3 

2.0 

82 

1.000 


10 com 10 % Na Cl. 

lvm/1903 


4.0 

27.7 

0.514 



! 

ilL17. 

1 

1 




2 

3.7 

2G.G 

0.50G 





3 1 

3.1 1 

25.0 

0.375 
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TORSTEN LINDQVEST. S». 

r.>r ;/::lii!rntit)n Si'iV(‘:!jS’''r ICMS'.S 


Introduction. 

^s.i!lion^ arc .‘■Sill far from mianiinoti!? rci'ardini: the (pii'>tion of wlicflicr 
jil;iv.-< any part in ])r(Hlm-inu the .‘^ymptoin.*; in inicrinittcjif clainli- 
r..rc'n or not. In a jircvioiir: publication (Lindqvif-t [I]), I have sketched the 
lio.(iri''al l>ark‘.rround <sf this jaroldcm. Lewis, I’ickcrin" and Lotschild ( 2 ), and 
ifuit'- rri'cntlv. Kjruji (;$), have puMi.^h'-d c.vh.instive on the whole qiiestion, 

r.r.'l th'-rs- is thereforx' no nct-d for me to po into this a.'^jiect, fvirthcr here. 

in my two piO'viou.s publication.'^ on this <pie.-tion (Liiulqvist fl, •!]), I ram<* to 
tL' (on'h^ion that, in some case.« at least, the ])rescnc(* of vascular spasm must be 
-’o.jne d. but that the sjia.sm cannot be the causo (*f the pain. 'J'he rea.son why I 
1 no*. 1't‘nMder it advisable to refute the theory Jtf vaso.-p.-isin wa.s that I could 
f:;-..! n't oth-T <-xp1atmtion for the deeroase in the o«f'ill;itions in the ley .aft^’r e.xer- 
rb- that I h.id noted in S'une jeatir-nts with intermittent claudii-ation. Most jtuz?;* 
nr.-.; of all W'-re my obs'.'rvat ions in a ])atit'nt (Liiubjvist [-S]) in whftm then.* v-ais 
t- 'lnction in the oscillations over the lower part of the thiph and over the 
-u ..tt'-r i-xorcise but in whom no sipns of structural dise.ase of llie arteric'.'-; could 
toand ritli<-r by art'-riopr.sphic examination, oscillometrie rccordinps, with the 
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TORSTEN LINDQVIST. 


My lines of approach in my new investigations were the following Andre TU 
(6, 7 8), who seems to have been the first to record reduction of the osciUatbnTr 
!n^ f connection with exercise in patients with intermittent clauSC 

nsidered this reduction to be a regular occurrence. His material was small’ 
however. Leary and Allen (9) noted a reduction in the oscillations in worS 
limbs in some cases of claudication, but in most cases they found an increase” 
Ejrup (10, 11, 12) on the other hand, considers that a decrease in the size of tie 
oscillations after exercise is a consistent finding in arterial occlusion due to struc- 
tural disease. His statements are based on a very large series of cases, but, as may 
be seen, they are in opposition both to my earlier findings (Lindqvist [1, 4]) and 
to those of Leary and Allen, who believe that in some cases there occurs a decrease 
and in others an increase in the oscillations in the affected leg in intermittent 
claudication. As different investigators have come to different conclusions it thus 
seemed logical to suspect that some difference in experimental method might be 
the explanation of these discrepancies. Andre-Thomas, in his investigations, placed 
the cuff just above the malleoli. Ejrup chose the same position as his normal 
method, particularly in his earlier studies, while in special cases he placed the 
cuff in another position. Leary and Allen, on the other hand, applied the cuff 
around the upper part of the calf, as I also have done in most of my earlier in- 
vestigations. 

In order to ascertain whether the position of the cuff is in any way responsible 
for producing an increase or a decrease in the oscillometric tracings in connection 
with exertion I have carried out oscillometric examinations in a suitable series of 
intermittent claudication cases, on resting and working hmbs, with the cuff placed 
on the uppermost part of the calf and also with the cuff directly above the malleoli. 
In all examinations I used a von Recklinghausen oscillometer with an alternating 
scale. 


Observations. 

Case L J. A. G. born 1887. A railimtj-siaiion hand. Out-Patient Record No. 12893144. 

In 1941, lie was treated at the hospital for arteriosclerosis in the right leg associated 
with severe pain in the foot. He suffered from severe intermittent claudication in the le 
calf from the middle of 1944. When he was examined in November 1944 he could not 
walk more than 40—50 meters without experiencing severe pain. The^ pulse was not 
palpated anywhere in the left leg. When he was resting, an oscillometric exar^a on, 
with the cuff applied around the upper part of the calf, yielded tracing on y . 
units^ in height, in other words, a pathologically low value. After 1^® ^ 
meters, suffering severe pain in the calf and foot, the tracings from the ca i 
to twice the height of those obtained from the resting hmb; the blood prepare 
higher. When he was resting, the oscillometric tracings from a point jus a ove 
leoli on the left side were 0.3 high. After the above-mentioned exercise, no oscillatio 
all could be demonstrated with the cuff applied in this position. 

The oscillations in the calf of the resting limb were so smaU that some struc ura 
obstruction was obviously present higher up. On exertion the osci ations 
calf increased but disappeared entirely just above the malleoli. 

^ Throughout the whole of this corumunication the figures describing the traciUo 
units of the von Becklinghausen apparatus. 
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Case 2. E. L. horn 1S92. A imtnicipal council worker. Oxd-Patient Record No. 206j45. 

Tn April 1944 lie suddenly began to experience pains in bis left calf and foot, after 
,rnllrq of about 5 minutes’ duration. Measurements of the sldn temperature in the toes 
nnfcli the body temperature raised, carried out at the beginning of May 1944, revealed 
that the vessels in the left leg were seriously occluded. Because of this, a lumbar sympath- 
pctomv with removal of the sympathetic chain and three ganglia on the left side was 
performed on June 12, 1944 (Dr. S. Lembke). After the operation he was improved, but 

not wholly relieved from the pain. „ . , . i 

At an oscillometric examination on Jan. 8, 1945 fairly small tracings reaching no higher 
than 1.5 were obtained when the patient was at rest and the cuff was placed around the 
left caif; this was obviously a pathological state of affairs in view of the fact that the 
oscillations on the right side were 5—6 in height. After a walk, during which he experienced 
much pain in the calf and foot, the tracings from the left calf increased in height, the 
maximum height being 2.5. In addition, the blood pressure was much higher. The highest 
tracings were obtained at a pressure of 160, after exercise, and at a pressure of 130, 
before exercise. When the cuff was applied just above the malleoli the tracings reached 
a maximum height of 0.8 with the patient at rest. After exercise, a maximum tracing of 
0.7 was obtained, but only when the pressure was much lower than it had been before. 
Before exercise, the best tracings were obtained at 100—110 mm Hg, and after exercise, 
at 60—80 mm Hg. Both the systolic and the diastohe pressures ivere lowered. After 5 
minutes’ rest the tracings had increased in size again, reaching a height greater than that 
observed before the exercise. The highest tracings reached a level of 1.2. After a fresh 
period of exercise the highest tracings w'ere only 0.5 in height. Kepeated examinations 
yielded, in the main, the same results. 

Exposure of the artery high up in the thigh, for the 2 nir 2 )ose of an arteriographic ex- 
amination, revealed that the vessel was narrowed to a marked degree. An attempt at 
arteriography was unsuccessful. 


In tliis case, the oscillometric tracings from the left calf, with the patient at rest, 
were so small that an obstruction liigher up seemed likely; this suspicion was con- 
•firraed when the artery was exposed. After exercise the oscillations in the calf 
increased and the blood pressure in the upper part of the calf rose. In the lower 
part of the calf, on the other hand, the size of the oscillations decreased and the 
blood pressure dropped with exercise. 


Case S. I. J. A carpenter, aged 59. Out-Patient Record No. 205 j45. 

He had been troubled for 5 — 6 years by typical intermittent claudication pains in both 
legs. Measurement of the skin temperature in the toes, with the body temperature raised, 
revealed that there was an obturating process in the vessels in the left leg. Arteriographic 
examination carried out at the beginning of 1944 proved that advanced arteriosclerosis 
was present, the contrast medium being completely blocked for a segment 6—7 cm in 
length in the left thigh and a fairly weak system of collateral vessels having developed. 
Lumbar sympathectomy on the left side was performed in April 1944 (Dr. E. Mobern). 
ilio operation brought no relief. 

At oscillometric examinations made on repeated occasions during the autumn of 1944 
and the spring of 1945, oscillations 2.2 high were obtained from the upper part of the calf 
tbn^l' patient was resting. After a walk, during which he experienced severe pain in 
wL! I; ® Pj'Js’^tions m this area increased to 3.0 in height and the blood pressure rose. 
0 n wifL o®“f was applied at a point just above the malleoli the highest tracing reached 
mum btill f exercise, the pulsations decreased noticeably, the maxi- 

Sonned Ar/ /T"®® 0.5, and both the systolic and the diastolic pressures 

as before short a rest as 4 minutes, however, the tracings were once again as high 

^ ^ , nd they continued to increase until, 12 minutes after the exercise, the highest 

ol ffOSGSl. Aciamcd,Scandinai), Yol.CXXXYL ^ 



Fig. 1. Osciliometer readings in case 3. 

• # # Oscillations in tlie upper part of the calf at rest. 

H ^ Oscillations in the upper part of the calf after work. 

Q Oscillations in the small of the leg at rest. 

<3 < <] i> ^ »» i> after work. 

G *> ^ ^ ^ ^ t> 12 minutes after work. 


Case 4. K, Z., a warehoKse assistant, aged 51. Out-Patient Record No, 12483146, 

In tlie summer of 1945 he began to experience an aching pain in the lower part of his 
right leg after walking a few hundred meters. The pain disappeared as soon as he stopped 
walking. Examination at the beginning of September 1946 yielded oscilloxnetric tracings 
of a maximum height of 6 from the upper part of the left calf when the patient was at 
rest, while the tracings from the right side, under the same circumstances, were only 1.5 
high. Aftor exercise, the tracings increased to 4 on the right side, and 15 minutes later 
they had reverted to their original value. When the cuff was placed above the malleou on 
the right side the largest tracings were 1.2 at a pressure of 100 — 110, with the hm^ a 
rest. After a walk, the tracings showed a marked decrease. They were hardly distinguis 
able at a pressure of 70 mm Hg or more, and only at a pressure of 60 did they reac a 
height of 0.5. There was thus a striking decrease in both the systolic and the las o 
pressures. Within the course of 12 minutes the oscillometric values rose to e 

observed before the exercise. (See fig. 2.) Wlien the skin temperature in e 
measured, with the body temperature raised, a fairly high degree of vascu ar occ 
was found in the right leg while the left leg was practically normal. 

In this case, the presence of a structural obstruction in the vessels in the right 
leg, situated above the upper part of the calf, was definitely esta s e . 
exercise the oscillations showed a marked increase over the upper part o 
but decreased in the region of the small of the leg. 


Case 5. A, B., a telegrapher, aged 35. Record No, 3203j4r. . ^ walked After 

In February 1947 he began to experience pains in ^ became worse 

)rocuring foot-arch supports the pain disappeared from the right leg 




INTERMITTENT. CLAUDICATION AND VASCULAR SPASM. 


451 


in the left leg. In tlie autumn of 194.7 lus left foot began to feel numb in tlie region of tbe 
toes and it.often became wliite and cold. At tbe end of November 1947 be developed severe 
pain in bis left foot and vas bospitabzed on Dec. 3, 1947. He bad also been troubled by 
several attacks of tbrombopblebitis in tbe lower part of bis left leg. On admission be bad 
one fresb area of tbrombopblebitis and aiiotber somewhat older one in bis left foot. His 
pulse was not distinguishable in tbe dorsalis pedis artery or tbe posterior tibial artery on 
the left side. jMeasurement of tbe sldn temperature in tbe toes, with tbe body temperature 
raised, as well as intravenous injection of tetraetbylammonium bromide revealed tbe 
presence of a severe, obliterating vascular process in the left leg. Tbe right leg was normal. 



Fig. 2. Oscillometer readings in case 4. 

^ ^ ^ Oscillations in the upper part of the calf at rest. 

O O O r* r> after work. 

n — w . . '> small of the leg at rest. 

• .>»> n Dft ^ after work. 

<1 <} ft j> ft ft ft ft 12 mimitcs after work. 

Arteriognapbic examination proved that the femoral and po^diteal arteries and the an- 
terior tibial artery were normal. Immediately below tbe origin of the latter arterv the 
main trunk bad become very thin and ended 3 cm below this point. Two large collaterals 
branched off at this spot, one running medially and one laterally. Neither the peroneal 
artery nor the posterior tibial artery were distinguishable. — Oscillometric examination 
xvith the cuff over tbe upper part of the calf yielded the maximum tracings, 5 scale units, 
when the patient was resting. After exercise, the blood pressure rose, and the maximum 
osculations went as liigb as G. Just above the malleoli the tracings went as high as 1.9 
in the resting limb. After 10 minutes’ rapid walking tbe tracings rose to 2.3, and the systolic 
lood pressure bad increased while tbe diastolic pressure remained approximateiv tbe 
same as before. 


Thus, we have bore a case of Buerger’s disease with organic obstruction of tbe 
vessels m the uppermost part of the left calf, confirmed by arteriographjL Wben 
the cuff was placed on tbe uppermost part of tlie calf, for the oscillometric examina- 
aon, tbe oscillations were larger after exercise than when tbe patient tvas at rest, 
ihe same conditions were found wlicn the cuff was placed around tbe small of tbe 


d .7. a cook aged 54. Jlccord No. 666/4S. 

lad beconte a^ritiTatP^ If ^ two years. These symptoms 

sented thn fnUp durmg the past 3*ear. lYben in hospital in hlarcb 1948 be pre- 

left calf were dpprf° was at rest tbe oscillations in tbe lower part of tbe 

4 evnpr r The highest tracing was only 0.4. After a walk duriim vdiirb 

extent thatThe}Mvere nf calf the oscillations bad decreased in size to ^ueb an 

tiiej uere no longer recordable. Por as long as 5 minutes after tbe exercise 
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no pulsations were distinguishable. After 9 minutes small t. 

able, and after 15 minutes they had attained the same size^as bkrc thfeve”'^^ 
upper part of the left calf also, the oscillations were small, the largest reachinToV A 
exercise, these oscillations increased, rencliing a maximiini of 1 3 and fho i ' * 

resting limb. Here also, there was an increase in the size of the oscillations and a risetn 
the blood pressure after exercise. Measurement of the sldn temperature in the toes with 

the body temperature raised established the fact that there waLoderate vascular ^cck 

v.ion on the left side, and a slightly lower degree of occlusion on the right side. Arterio- 
graphic exammntiou after injection of contrast medium into the left femoral arterv 
proved that the upper part of this artery was well filled with the contrast medium. About 
a palm s ^vulth proximal to the knee joint it was not \dsualized for a stretch of 2 5 cm 
A large number of tortuous collaterals branched out from the area proximal to the point 
where the contrast substance ended, and through these collaterals the femoral artery 
distal to the obstruction was again being filled with contrast medium. Along the course 
of the femoral artery, both proximal and distal to the obstruction, there were numerous 
slack bulges extending from the wall into the lumen. The profunda branch of the femoral 
artery was normal. In the lower part of the leg, only two large arterial trunks instead of 
three were filled with contrast substance. Tlie lumen of the peroneal artery was very 
narrow along a segment roughly 3.5 cm in length, and in this area a number of fine, 
tortuous collaterals were to be .'^een. Of the two arteries filled with contrast medium the 
medial one had somewhat irregular walls, especially in the proximal part of the lower le». 
(Sec fig. 3.) 


Vic thms linvc in this case complete obstruction, confirmed by arteriographic 
examination, Avitliin the lower part of the femoral artery, as well as a well-developed 
collateral .system and arteriosclerotic changes in the arteries of the lower part of 
the leg. The oscillomctric tracings obtained after exercise increased in size in the 
lower part of the thigh and the upper part of the calf while the oscillations dis- 
appeared completely in the lower part of the calf. 


Cfl.se 7. A. L., n foalman, aged 29. liecord No. 103S/4S. 

Since the end of January 1918 he had experienced pain in his right calf after walking, 
especially up stairs. Rxamination at the hospital in April 1918 yielded the following 
information. The oscillations above the malleoli in the right leg, with the patient at rest, 
were onlv 1.7 high at tlic maximum as compared with 4.0 in the left. After exercise, 
during Avhich the patient experienced the typical claudication pains, the oscillations in 
the riglit leg liad become so small as to be no longer recordable. Five minutes after the 
termination of the exercise they lind still not reached the level obserred before the exer- 
cise; 12 minutes afterwards they were slightly larger than before the patient cxerte 

himself, and as long as 20 minutes after the -Jl jn the 

oscillations reached a level of 2.5 as compared with 1.8 before the ^ 

upper part of the right calf the oscillations before exercise were roughly halt the size o 
tliisc in the left leg. After c.xcrcise these oscillations showed a £ 

blood pressure rol Wlicn the skin temperature in the ^oes 

body temperature raised, it was found that tlm blood flow ^ fnto the 

was inadequate. Arteriographic e.xamination after injection o , -erv extending 

right femoral artery revealed a local change in the wall of the P P ‘ ^ ^ £ 

fo^r a distance of about 3 cm. The lumen in this part wms 

siiindlc, the artery being approximately 2 mm wide ible. The three 

wall in this area was slightly irregular. No branch of t^^ 

large arteries in the leg, as well as the visible parts of the profunda Dranc 

femoral artery, ^ve^c apparently normal. (Sec fig. 4.) 
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There was thus, in this patient, an arteriographically verified obstruction in 
the popliteal artery. The absence of collaterals gives rise to the impression that it 
init'ht have been a question of spasm and not of structural change in the vessel 
•wall, but the irregularities in the wall point strongly to an organic obstruction. 
Immediately below tliis obstacle the oscillations increased in size and the blood 
pressure rose after exercise, while in the lowermost part of the calf the oscillations 
disappeared when the patient exerted himself. When once the oscillations had 
bemin to be recordable again they gradually increased in size and finally reached 
a level higher than before the muscular work. 



Fig. 3. Artcriograras of tlio left leg in case 6. Fig. 4. Arteriograms of tho right leg in case 7. 

Case S. A. A., a seaman, aged 26. Record No. 115 jdS. 

He had had syphilis in 1946. Since August 1947 he had had an aching pain in his left 
foot when he walked. He had a similar pain, though less severe, in his right foot. 

"While in hospital in January 1948 he presented the following picture. An oscillometric 
examination yielded no tracings from either side, when the cuff was applied above the 
malleoli. In the upper part of the left calf no tracings were obtained at a higher pressure 
than 110 mm Hg, and even at this pressure they W’erc only just distinguishable. The 
highest tracings were obtained at a pressure of 70—80 mm Hg, being 0.4 at this pressure. 
After exercise, tracings "were obtained even at 140 mm Hg. The largest oscillations were 
observed at 80 — 90 mm Hg, being 0.7 with this pressure. In the right calf, in which the 
oscillations before exercise were almost as small as on the left side, there -was a much 
^cater increase in the size of the oscillations following exercise. Arteriographic examina- 
tion after injection of a contrast medium into the femoral artery revealed that tliis artery 
was about 4 mm wide and could be followed to a point roughly 18 cm proximal to the 
knee joint. Trom tliis point it continued in the form of two narroiver vessels, the medial 
one of which was probably the arteria genu suprema. Further towards the distal aspect, 
around the knee joint, a wmak system of collaterals was distinguishable, and in the lower 
part of the leg only one vessel between the tibia and fibula was filled down to the level 
ot the syndesmosis. Aortographic examination yielded normal filling of the aorta and the 
upper part of the femoral arteries. 
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In tills case, there was complete obstruction of the left femoral a-ri- 
with the point of origin of the aiteria genu supiema Hie dscilk i! “ ‘'™' 

part of the left calf increased notioeahly after exercise 
further towards the periphery could noihe ascrW^^'X 

Other examples could be described. They are all characterised by the sac. 
features as those already reported. It appears that those mentioned provide 

frf.Tcasl I W therefore refrained Horn ^ing 

Moreover since I made my observations, Ejrup has published similar ones 
(3) of which I was unaware at the time I worked out my theory but which seem 
to furnish excellent evidence in support of it, although he himself interprets his 
findings 111 an entirely different fasliion. 

The fundamental points in my observations may be summarized in the following 
manner. In cases of inlennittent claudication in connection ivith structural arterial 
obstruction there occurs after exercise a marked fall in the blood, ‘pressure and a de- 
crease in the size of the peripheral oscillations in the extremity. Proxmally, though 
distal to the obstruction, there occurs a rise in the blood pressure and an increase in 
the size of the oscillations. 


Discussion. 

In all discussions on the occurrence of spasm in intermittent claudication a 
decision should be made with regard to the followng questions. 

1 . AVhere is the spasm situated? 

Leriche (13) speaks of spasm in the collaterals. He has many followers in this 
respect. On what grounds, then, are the collaterals thought to be the site of the 
spasm? I have been unable to find any exhaustive discussion on this problem. in 
the literature. Perhaps the advocates of tliis theory reason along the same hnes as 
Eatschow (14, pp. 68 — 72), who believed that when arterial occlusion is present 
the symptoms are so severe that they can be explained in no other way than by 
assuming that the collaterals also become closed as the result of spasm. Certain 
arteriographic observations (see Eatschow 1. c., also Sunder-Plassman, 15, pp. 

70 77 ) would also seem to form a basis for this view. It would otherwise seem as 

though it were regarded as an axiom that the spasm must take place pr^isely 
in the collaterals. Many observers seem to follow the same line of reasoning, as 
Ejrup (3, p. 240), when he declares that the idea of a sspasm distal to the stricture . . . 
Avould be unphysiologio). It would undeniably seem logical to imagine that a spasm, 
if it were present, wmuld be located just in the collaterals. 

The observations mentioned here prove very plainly that there is no spasm m 
the collaterals in connection with exercise. If a spasm were present woul 
be a decrease in the pulsations and a drop in the blood pressure over all the ^ea 
distal to tbe obstruction. This is not tbe case. In case 6 , I recorded the ^ondit 
prevaiHng exactly at the site of the collaterals. In this area also, the oscillation 
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were found to increase in size, and tlie blood pressure, rose. Ejrup (3, pp. 240, 
248) also found, botb by direct palpation of collaterals and by tonoscillograpliic 
registration, an increase in tbe size of the pulsations in tbe collaterals. 

My observations demonstrate that a drop in tbe blood pressure and a decrease 
in tbe size of tbe oscillations occurs first some distance below tbe obstruction, 
and that this distance is in some cases quite considerable. That an increase in tbe 
size of tbe oscillations and a rise in blood pressure may also occur below tbe ob- 
struction is obvious from some of Ejrup’s observations also (3, pp. 133, 157, 246). 
The significance of these cases seems to have escaped bis attention, since in another 
connection be says that ))in pathological cases no increase in pulsations takes place 
distal to tbe stricture)) (1. c., p. 18), and this vieAV plays an important part in bis 
explanation of tbe cause of tbe decrease in tbe blood pressure level and in tbe 
size of tbe oscillations that occurs below tbe obstruction after exercise (vide 
infra). 

The theories based on (he view that sfasm in the eollaterals is the cause of the symf- 
toms in intermittent claudication must therefore he abandoned. No theory can be 
acceptable that does not explain why blood pressure and pulsations increase 
strongly just below tbe obstructed area in coimection with exercise but decrease 
further towards tbe periphery. 

2. W b a t is tbe jn o d e of origin of tbe spasm? 

Vasomotor reactions may be produced by direct local mecbanical irritation, by 
nervous impulses, by jibysical changes (beat and cold), and by tbe action of chem- 
ical substances. 

If there is a local lesion in tbe vessel wall, it is conceivable that this would di- 
rectly provoke a reaction of spasm when extra stress is exerted on tbe vessel in 
connection with exercise, in tbe manner assumed b}' many investigators to occur 
in traumatic arterial spasm and tbe arterial spasm around an arterial embolus. 
(Cf. Allen, Barker and Hines [10].) All speculations of this kind are nullified by 
the fact that no spasm exists at tbe site of tbe obstruction. 

Many authors, Lericbe (13) and bis school being perhaps tbe leaders in this 
respect, have emphasized tbe part played by tbe sympathetic nervous system in 
the occurrence of spasmodic constrictions of tbe blood vessels. With regard to the 
conditions prevaibng in intermittent claudication I must repeat that in two of the 
cases described in tliis paper tbe decrease in tbe size of tbe oscillations and tbe drop 
in the blood pressure occurred peripherally in tbe extremities in connection with, 
muscle work despite tbe fact that tbe examination was made on an extremity de- 
prived of tbe sympathetic impulses from the central area by means of preganglionic 
sympathectomy. Ejrup (12, 3) also found that tbe results of oscillometric examina- 
tions on working limbs wore not altered by sympathectomy. Tbe sympathetic 
nervous system therefore cannot be held responsible for any significant degree of 
vasoconstriction observed in this disease. According to tbe experience of all in- 
vestigators, tbe impulses transmitted to tbe vessels through tbe posterior roots 
are exclusivel)’- of a vasodilatory nature and are therefore out of tbe question as a 
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possible cause of vascular spasm. According to Fog’s n?) ouininn if i 
to assume that impulses are transmitted to the vessels in a Lscle 
vnth. the motor irritation, in order to be able to explain the instantaneous 

■:,»)' 

Cold can cause constriction of the fine arteries as well as a decrease in the oscilla- 
tions in the legs (Silbert [18]), but lowering of the temperature of the extremitvis 

as we know, not such a consistent finding in exercise tests that it can be attributed 
any sigmficance. 

When discussing the effect of chemical substances we need to consider only the 
autogenous substances, since no foreign substances are used in the tests. The 
spasm is local, not general, and it is therefore necessary to deal only with the sub- 
stances formed locally and having a local action. Comprehensive studies have 
been carried out on this problem, and they all show very much the same result. 
I refer here to the results of surveys by Kramer (19) and by Schenk (20). In muscular 
work, a vasodilatation immediately occurs. Fog (17) considers that this is due to 
nervous impulses, but another equally plausible explanation is in Kramer’s opinion 
that it is produced chemically by acetylcholine which is liberated in connection 
■with the irritation of the muscle, and which has a strong vasodilator action. Lactic 
acid and its phosphorylated combinations dilate the vessels. »Almost all substances 
taking part in work metabolism have a more or less pronounced vascular activitj's 
(Kramer). It has never been found that a substance with a vasoconstrictor action 
has been formed in connection with muscular activity; all substances have, in- 
stead, a vasodilator effect. In claudication, there is, in all probability, an un- 


satisfactory flow of blood through the painful muscles, and it is therefore also 
necessary to have a clear conception of the formation of substances with vascular 
activity in tissues with poor circulation of the blood. It is evident from surveys by, 
among other authors. Rein (21) and Druckrey (22), that when the circulation is 
defective, substances with exclusively vasodilator properties are formed. Recent 
work by Folkow, Haeger and Kahlson (23) and by Folkow (24) make it probable 
that adenosinetriphosphate is the most potent of these substances. 

Thus, as the substances formed in connection vith muscular activity in muscles 
where the circulation is poor all dilate the vessels, there remains as the only ex- 
planation of the spasm the possibility that the vessels at the site of the stricture 
might react to the otherwise vasodilator substances by producing vasoconstric- 
tion. There would thus be an inverse reaction. This line of reasoning was origina y 
suggested by Erb (25). Inverse reactions are not entirely unknown. In ammal 
experiments, it has been demonstrated that the vessels react differently when the 
circulation is inadequate. Rein (21) summarizes his experiences as o ows. » 
is manifest that, in every area with a defective blood supply, whatever e cause 
may be, impulses from the central nervous system, reflex impulses an 
impulses are also without effect.)) Thus, the view that, in intemiUtent claudication 
there is vasospasm provoked by locally formed substances is in direct opposi to i 
the information hitherto acquired regarding the action of these substances. 
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3 Is the ))spasm)> merely a consequence of altered 
liydrodynamicconditionsl 

A. H u s t i n’s theory. The possibility that the alterations in the blood flow 
might be explained by the change in the hydrodynamic conditions, arising from the 
vascular obstruction, was first advanced by Hustin (26). He based his views on 
the results of certain model experiments. From these he found that if one has a 
relative obstruction in a vascular system through which a fluid is flowing, and if 
one dilates uniformly above and below the obstruction, the flow increases above 
and decreases below the obstacle. (For details, see the original article.) In this 
model experiment, however, a decrease in pressure occurs immediately below the 
obstruction. According to my observations, wliich I have described in this paper, 
there is, in claudication, an increase in the blood pressure and in the size of the 
pulsations immediately below the obstruction. Hustin’s model thus does not have 
its counterpart in reality, and his deductions therefore cannot be transferred to 
conditions in life. His suggestion, however, opens up fresh lines of thought. 

B. E j r u p’s t h e 0 r y. Ejrup (3), who also raises objections against Hustin’s 
view, puts forward a new theory, which he calls »the mechanical theoryo), in his 
latest publication. This came before my attention only after my paper was nearly 
finished, and it has had little influence on my viewpoints. His work is based on a 
large and very thoroughly analysed series of patients, and by and large there are 
no comments I feel disposed to make concerning his findings, but with regard to 
the interpretations he has put on some of his results I am not in agreement with 
him in certain important respects. 

His theory may be stated briefly in the following paragraph. 

The muscular work of an extremity pres.ses the blood from capillaries and veins in a 
proximal direction. As a consequence of this, blood will be sucked to the muscle, which re- 
sults, under normal conditions, in an increase in the blood flow. When the arteries are 
obstructed conditions are different. »An evacuation of the blood is assumed to take 
place distally to the .stricture. — The stricture allows the passage of a certain amount of 
blood, but this cannot exceed a certain limit. It follows that when the muscle pumps 
blood from the capillaries to the veins and further j)roximally, a ’vacuum’ develops 
which gives rise to a fall in pressure below the stricture. — The author looks upon these 
strictures as purely mechanical factors. — ■ The so-called arterial spasm is invariably a 
consequence of the evacuation of blood peripherally to the stricture. — An active arterial 
spasm is highly improbable. — The vasoconstriction that occurs is interpreted by the 
author as passive vasoconstriction brought about by the evacuation of blood» (pp. 
227—29). »A complete emptying occurs of all blood from the muscle and from the vascular 
bed distally to the stricture. This is manifested on the oscillogram by a fall both in the 
systolic and diastolic blood pressures. When the exercise censes, the blood flows slowly 
through the narrow, pathologically changed vessels and collaterals. It takes some time to 
complete this process') (p. 18). 

Against tliis theory I would raise the following objections. 

If we count on 100 mm Hg as being the normal mean pressure in the aorta we 
get the following distribution for the blood pressure drop in different blood vessel 
areas (e. g. see Best and Taylor [27, p. 191]). From the aorta to the small arteries 
the pressure falls 20 mm Hg. In the arterioles the pressure drop is 50 — 60 mm Hg, 



458 


TORSTEN LINDQVIST. 


in tile capillaries 15—20 mm Hg, and in the veins 10—15 mm Ha Wlio +i, • 

a relatm obstruction - in the adductor canal, for instance - tL Mori! ' “ 
ditions may be expected to occur when the patient is at rest ami T ^ 
of the blood is not decreased. At the obstruLon ! ~ 

the mereased resistance at this point. The arterioles dilate slighfly in ordiftta 
he blood flow, despite the smaller absolute pressure drop betwe!i, the arteries 
and the veins, will be the same as if the obstruction had not existed. The lesirta 

TI'l' arterioles is thus lowered slightly. 

(See tbe broken line in fig. 5.) Both Ejrup 
and I have made the following ohserva- 
^ V tions in working limbs. The pressure prox- 

\'v \ imal to the obstruction is raised. Directly 

\ \ distal to the obstruction also, the pressure 

\ \\ js higher than in the resting Jimh. The 

pressure is very low, distally, in the arter- 
20 . ' ies in the lower leg. In the capillaries and 

veins the pressure is zero. In the arterioles^ 
JCHTiPjrr cM’JLuniES vriss therefore, there is only a slight decrease in 

Fig. 5. Slean blood pressure in different parts of pressure. (See the dotted line in fig. 5.) 
, the vascular system. change in the relative pressure drop 

A case with arterial obstruction when at between arteries and arterioles may con- 

15®*’ . ceivably be explained in several ways, 

" ■ ■ iho same case after exercise. . , , , , . , . „ 

from the hydrodynamic standpomt. One 

explanation is that it may he due to a marked increase in the resistance in the 

arteries. This change in the resistance can only be ascribed to a decrease in the 

diameter of the arteries. Another possibility is that there may be a considerable 


decrease in the resistance of the arterioles. In that case, the arterioles must he 
markedly distended. A combination of these two possibilities is also conceivable. 
According to Ejrup’s theory the vasoconstriction in the large arteries is purely 
passive, owing to the fact that the blood flows away to the arterioles and then on 
to the capillaries and veins more rapidly than it flows past the obstruction. But 
according to the relative pressure conditions that actually exist, the blood 
flow rapidly in the large arteries, and slowdy through the arterioles, if the latter are 
not dilated, w’hich, according to the theory, they are not. This slow passage through 
the arterioles cannot, then, he used as an explanation of the rapid flow in the large 
arteries, as Ejrup does in his theory. Thus, the facts do not tally wth this theory. 
— One may also express the matter in another way, by saying that the incon- 
siderable pressure drop in the peripheral end of the arterioles resulting from t e 
evacuation of blood from capillaries and veins can hardly give rise in a w o y 
passive manner to the marked pressure drop in the proximal end of the arterio es 

that actually takes place. . • 

Other objections may also be made. Emptying of the blood away 
and capillaries when at the same time the inflow is obstructed causes t e 
to drop in the part of the arterial system situated nearest the peiip 6^7* 
arterioles. The pressure difference between the arteries at the site o e o s 
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From the evidence obtained from the cases described in this miior n • i • 
that tbe drop in tbe pressure and tbe reduction of tbe pubatiom after 
patients with ckndication does not take place immediately lieloiv'the ovZo 
but only at a considerable distance below it. Einip also obs^Hn tot! I 
pressure and tbe pulsations below tbe stricture in a considerable nmnber of ral'< 
and I have not been able to find among liis series of cases a single patient in vliom 
tbe decrease m tbe blood pressure and tbe oscillations manifested itself iniinedi 
ately below tbe obstruction. This fact is entirely ignored in bis comment^ on the 
pathogenesis, wluch seems instead to be founded on liis view that sin patholoiric.-il 
cases no increase in pulsations takes place distal to tbe stricturc» (3, p, 18). ft i« 
to me, incomprehensible bow this fact could be brought into ngreeinent with the 
evacuation theory. Admittedly, Ejrup has considered tbe possibility that this 
increase could be attributed to tbe increased flow of blood tlirougb the collaterals 
but it is still not clear why tbe peripheral effect could not make itself felt also froni 
that part of tbe collateral circulation which lies below the obstruction. Tlio col- 
laterals do not, in principle, occupy a unique position in any way. 

Tbe evacuation of blood must be greatest during tbe first muscle contractions, 
when there is much blood to express, and then become gradually less as the mus- 
cular activity proceeds. It is therefore to be expected, according to the evacuation 
theory, that the characteristic changes, a decrease in blood pressure and pidsations, 
would appear very shortly after tbe start of tbe muscle movements. In fact, the 
opposite is found, according to both Ejrup’s and my own experience. This, in my 
opinion, does not fit in with the assumption that tbe evacuation of blood is the 
essential factor in tbe occurrence of this picture. 

I would not deny that Ejrup, in his theory, has brought forward a factor tlmt 
is of significance in explaining tbe changes in claudication, but his theory does not 
adequately explain tbe facts which be himself has demonstrated and which I 
also have been able to establish and verify; in many respects it is at variance vith 
the facts. 

C. M y own theory. We must, therefore, endeavour to find a satisfactor)’ 
explanation of these phenomena along other lines. 

We find ourselves in something of a dilemma, since all previous c.xporicncc 
points to the fact that in an extremity in which the circulation is poor there is a 
marked production of vasodilators in muscular activity. None the less, it is po.s- 
sible, in nearly every instance, to prove that there is a decrease in the blood prc."! 
sure and pulsations in the peripheral part of the extremity. Under the..e circuin 
stances we cannot just ignore both Ejrup’s results and my own findings, wine i 
were based on a smaller series of cases, and explain all these cases as cxcep lon.w. 

(Of. Leary and Allen [9].) , 

As I have pointed out further back, it cannot be denied that strong vasoc i a 

forces arise in connection %vith muscular activity. We are 

to accept this fact and endeavour to ascertain how these forces affect the circu . 

^ion 

' Our task will be simplified if we postulate that the 
vasodilatation during muscle work do not affect all parts of the arte . 
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the same degree. The vasodilator substances are formed in the muscle during 
muscular exercise. It is therefore to be expected that they will act most power- 
fully on the small arteries and arterioles in the muscle. In the foot, there are very 
few muscles. The blood vessels running to this area chiefly supply the sldn, which 
is more highly vascularized in the foot than in other parts of the leg. We may 
therefore assume that the arteries supplying the foot are exposed to vasodilator 
influences to a lesser extent than the muscular arteries. Even though there is a 
tendency to vasodilatation in the vessels of the foot, the circulation of the blood 
through this area can diminish when the marked dilatation of the muscle vessels 
in the calf appropriates such a large proportion of the increased circulation (increased 
to a certain extent but not in the same degree as in a normal subject) that nothing 
remains for perfusion of the foot. In this way, it would be possible to explain the 
conditions in the cases I have quoted where there was an obstruction in the pop- 
liteal artery or in the lower part of the thigh, and where the oscillations and blood 
pressure increased in the upper part of the calf but decreased or disappeared in the 
small of the leg. Corresponding observations mentioned by Ejrup could be ex- 
plained in a similar fashion. 

This explanation cannot, however, apply in general. Cases are also encountered 
in which the oscillations are found to be decreased and the blood pressure lowered 
even when the recordings are taken on the upper part of the calf or the lower part 
of the thigh. (See Lindqvist [1, 4], Ejrup [3].) The foot’s share of the total blood 
flow past the obstruction is, in these cases, so small that it can be attributed little 
significance. Those areas that are situated just below the obstruction and that 
receive an added supply of blood, as well as those that lie further down and that 
become inadequately supplied, must be regarded as being subjected to vasodilator 
influences to an approximately equal extent. 

It is dangerously easy to take it for granted that if the vasodilator forces are 
equally powerful in the whole of the vascular system peripheral to the obstruction 
the increased blood flow caused by exertion will distribute itself throughout this 
area in the same proportions as the blood that perfuses the limb when at rest. 
I was myself for a long time guilty of this false conclusion, which prevented me 
from maldng any further advance in my studies. A closer analysis wdll show that 
this premise is not correct. 

Let us assume that we have two muscles of equal size that are supphed with blood 
through two arteries, one to each muscle, having the same calibre and originating from 
the same point. One of these arterial branches, however, is five times as long as the other. 
(See fig. 6.) Both muscles need the same circulation when at rest. The rate of flow in both 
arteries therefore needs to be the same. According to the law of Poiseuille, which applies 
large but not in small vessels (Fahrmus and Lindqvist [32]), the velocity 
01 flow depends on the pressure drop per length unit if the diameter is the same. In order 
ih same velocity of flow in both vessels, the pressure drop in the longer artery 

erefore needs to be five times as great as the drop in the shorter artery. This can be 
regulated by alterations in the pressure in the arterioles, whose combined pressure drop 
is much^eater in relation to that in the afferent arteries. In order that these conditions 
may be fulfilled we may imagine a value of 100 for the average pressure at the common 
poin 01 origin of the two arteries, of 98 at the point of entry of the shorter artery into the 
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1 



muscle, and of 90 at tlie peripheral end of the longer artery. "When in activity . 

need more blood. Let us assume that both muscles are ddng an equal amouarr.?”®' ?' 
and that the same increase in the supply of blood is needed in boA cases Thkmlvif’ 
place through an increase in the pressure at the dividing point through Vi ^ 
attenoles and reduction of the pressure in the peripherlfend of fte w l “S ,„ l“ 
finally through an increase in the diameter of the respective arteries DihtnS ;.f ^ ’ 
arterioles takes place, in all probability, as the result of the action of vas^dilatmitum 
formed during the muscle work (vide sicpra). In normal cases, these factors can be baS 1 
so that the muscle will receive a sufficient flow of blood to wash away the vnsoStor 

substances formed during activity. But if the 
blood flow is hindered by the presence of an 
obstruction in tbe common afferent artery, the 
circulation of blood through the muscle will not 
be sufficient to remove the vasodilator sub- 
stances rapidly enough, and they ^vill therefore 
accumulate in the muscle in cver-iucreasinfr 
amounts. The arterioles (and perhaps the smaller 
arteries also) in the muscles will he affected and 
become still more distended. This leads to a 
drop in the pressure at the site of entry of the 
main artery into the muscle. Let us assume that the situation has arisen that the mean 
pressure in the common artery has risen to 120 and that at the peripheral end of eacli 
artery it has dropped to 70 mm Hg. We thus have a pressure drop of 50 mm Hg in each 
artery. In the shorter artery this pressure drop applies to one length unit, in the longer 
artery to five length units. Thus, according to the law of Poiseuille, if we presume that 
the diameter of the arteries is unchanged, the velocity of flow in the shorter artery will 
be five times as great as in the longer one. Even if the total amount of blood were to in- 
crease to twice the original amount, we would have a decrease in the amount of blood 
supplied to the muscle that has the longer afferent artery. If the ratio between the two 
amounts of blood was 1 : 1 before exercise it would be 0.7 ; 3, 3 in the example selected here. 

The better flow of blood in the muscle with the shorter artery must, however, to a 
certain extent flush away the dilating substances, so that the pressure drop in that muscle 
will not be as great as in the other one. There may even, perhaps, be no pressure drop at 
all, but instead a certain rise because of the increase above the obstruction, while the 
circulation will nevertheless be increased as the pressure rise in the central end of the 
shorter artery is greater than in the distal end. 


Fig. 6. For explanation see text. 


In principle, we must admit that if different farts of the mscular^ tree beloiv the 
obstruction are subjected to the same vasodilator influences the circulation will he best 
in the areas having the shortest afferent vessels. Despite the fact that the absolute 
pressure drop is greatest in the longer arteries the relative pressure drop is 
greatest in the short arteries. The latter thus receive a larger share of the total 
amount of blood, while the flow of blood through areas supplied by long arteries 

will deteriorate. ^ ^ i 

The conditions occurring in claudication in connection with muse ar exerci 
could be satisfactorily explained in this way. According to both Ejrup s an m} 
records, there is an increase in the pressure and pulsations after 
diately below the obstruction. This is in agreement with my theory, accor i « 
which there ought to be improved circulation in this area. Turt ^ 

periphery the blood pressure and pulsations decrease. This also ta es wi 

theory. 
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Some objections that iniglit be raised against this argumentation may be dis- 
cussed here. 

How can the following fact be explained? According to my reasoning, given in a 
preceding paragraph, a certain increase in pressure would occur in the proximal 
end of the longer of the two arteries, and a decrease in pressure in the distal end. 
This must give rise to an increase in the blood flow, according to Poiseuille’s law, 
and not to a deterioration in circulation unless the lumen of the artery altered. A 
decrease in the lumen is thought by Ejrup to take place owing to the fact that the 
decreased pressure from within does not stretch the artery to such an extent, hut 
if so, this is secondar}' to the pressure drop and therefore cannot be considered 
as a cause of the decreased blood flow. Direct observations by Fog (28, 29, 30) 
and by Folkow (31) in animal experiments show, however, that there is a dilata- 
tion of the arteries peripheral to an arterial occlusion, probably due to the fact that 
the decrease in impulses from the blood pressure causes a relaxation of the muscles 
of the vascular wall. This widening of the lumen should increase the blood floAV 
still more. This objection would be correct, if the model sketched in figure 6 cor- 
responded to reality in every respect. I have purposely simplified it, however, in 
order to be able to illustrate the fundamental principle as clearly as possible. In 
reality, arterial divisions branch off to muscles along the whole course of the long 
artery. The pressure drops gradually because of the outflow of blood, tlirough 
these branches, into the dilated arterioles in the muscles situated most proximally, 
not because of the flow of blood to the muscle situated most peripherally, and it is 
therefore not necessary to suppose that there is any decrease in the lumen of its 
afferent artery. 

I have demonstrated that some of Ejruph observations cannot be made to fit 
in with liis theory. It should be interesting to study how his findings can be applied 
under iny theory. 

He has found that immediately after exercise, some normal persons, especially 
those who are untrained, display inverted work oscillograms from the small of the 
leg but never from the upper part of the calf. This can be explained satisfactorily 
in two ways by my theory. Either by assuming that the vasodilator factors are 
less effective in the sldn in the region of the foot than in the muscles, or by as- 
suming that the dilatation of the arterioles in the muscles accommodates so much 
blood at this site that not even the increased total flow to the extremity suffices, 
and consequently muscles of the peripheral part also receive too little blood. (Cf. 
the statement made by Kramer [19], that the muscle always works wuth an in- 
adequate circulation when performing strenuous exercise.) 

In patients with claudication also, there is a rise in the blood pressure and 
pulsations both proximally and distally in the extremity when muscular activity 
begins. This fact, which, as we have seen, wms difficult to explain on the basis 
of Ejrup's theory, agrees well wdth my ^’iew. 

I^Tien the exercise ceases the production of vasodilator substances largely 
ceases. The increased flow of blood in the proximally situated muscles washes 
away the vasodilator substances and the circulation in these areas then decreases. 
It is only when this has taken place that the circulation improves in areas situated 
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further towards the periphery and the vasodilator substances are 
washed away. The further towards the periphery an area is situated the 104“'“^ 
be the tune elapsing before it regains its normal circulation. This is also i. T 
cordance with Ejrup’s findings, .the more distal the area examined the lonjer tW 
recovep phase. (3, p. 154). In some of the cases described in this paper (ca‘l 
A 4, 0 we have seen that there was an increase in the blood pressure and pulsa- 
tions in the small of the leg following the period of depleted circulation, i is 

quite comprehensible, by my theory. According to Ejrup’s theory, this late peripli- 
eral vasodilatation is inexplicable, but it was recorded in some of his own ob- 
servations. 


This theory of mine helps to overcome the difficulties that have arisen in the 
discussion regarding the pathogenesis in intermittent claudication. Those in- 
vestigators who hold that vasodilatation after muscular activity occurs in claudica- 
tion also, have had to disregard the findings that undoubtedly point to decreased 
blood pressure and reduced pulsations in the peripheral parts of the affected limb. 
Those who have interpreted the decrease in blood pressure and pulsations as a 
sign of vascular spasm have not been able to explain how such a spasm could 
arise, seeing that all possible factors tend to produce a vasodilatation. According 
to Ejrup’s theory, the arterioles have a »passive vasoconstriction», in spite of the 
strong vasodilator forces whose existence he himself mentions. 

The solution of the problem that I have suggested demonstrates that it is pre- 
cisely the dilatation of the arterioles that causes a reduction in the circulation in 
the peripheral areas of the affected leg, since the areas situated immediately distal 
to the obstruction appropriate such a large amount of blood, owing to their vaso- 


dilatation, that the periphery receives less. This deterioration in the circulation 
at the periphery is thus brought about as the result of, and not in spite of, the 
vasodilatation. 

The dilatation of the arterioles, that I have advanced as being the cause of the 
circulatory disturbances, has this effect because of the fact that it calls for a con- 
siderable increase in the total flow of blood to the extremities. The evacuation of 
blood from the affected extremity, mentioned by Ejrup, is a factor pointing in 
the same direction. It may therefore be regarded as a contributory cause of the 
phenomena in question. But as I have shown, it cannot be taken as the sole ex- 
planation, and it is probably of secondary importance. 


Summary. 

The paper discusses the question of whether vascular spasm is ^Vnnec 

mittent claudication or not. Oscillometric examinations prove that m 
tion with muscular activity, there is a rise in the blood pressure 
of the pulsations immediately below the obstruction, but a 
exception there is a considerable drop in the blood pres je and ^ 
size of the pulsations in the peripheral areas of the f 
vascular spasm is discussed in the light of this observation. 
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it cannot be situated at the site of the obstruction or in .the collaterals but must 
instead be located much further towards the periphery. All investigations point 
clearly to the fact that vasodilator substances only, not vasoconstrictor ones, are 
formed during muscular activity, especially in tissues where the circulation is 
poor. Tliis fact is such strong evidence against the possibility of vascular spasm 
that one is compelled to wonder whether purely hydrodynamic factors might not 
cause an alteration in the distribution of blood in the extremities during exercise. 
Earlier theories advanced by Hustin and Ejrup are discussed and refuted. In the 
opinion of the author, the mechanism is, that the large accumulation of vaso- 
dilator substances arising in connection with muscular activity causes considerable 
dilatation of the arterioles. As the blood flow is lessened because of the organic 
obstruction, this dilatation causes a change in the distribution of the blood in 
accordance with hydrodynamic laws, with the result that the circulation becomes 
increased in the areas immediately below the obstruction, where the afferent 
arteries are short, and is depleted in those situated further towards the periphery. 
The two theories that up to the present have been at variance with one another, 
viz. the spasm theory and the vasodilatation theory, vdll thus be reconciled. The 
facts that have been advanced to prove the existence of vasospasm need not be 
branded as incorrect observations or as exceptions, but are fully explained by the 
assumption of a dilatation of the rrterioles and the consequent alteration in the 
distribution of the blood in the extremities perijiheral to the obstruction in con- 
nection with muscle work. 


References. 



1918. — 7. Andre-Thonias: Presse Med. 2, 10-19, 1922. — 8. Andre-Thomas: Lcs Pheno- 
mcnes de Pepercussmte. Paris 1929. — 9. Leary, ’W’. V. and Allen, E. Y.: Am. Heart 
J. 22, 719, 1911. — 10. Ejrup, B.: Nord. Illed. 27',‘l498, 1915. — 11. Ejrup, B.: Acta med. 
Scandinav. SnppL 20G, 168, 1918. — 12. Ejrup, B.: Svonska Liikartidningen ^5, 1, 1918. — 
13. Lericlie, R.; The Surgery of Pain. London 1939. — • 11. Ratschow, M.; Die peripheren 
Durchblutungsstorungen. Dresden und Leipzig 1943. — • 15. Sunder-Plassman, P.: Durch- 
blutungsschaden und ihre Bebandlung. Stuttgart 1913. — ■ 16. Allen, E. Y., Barker, N. W. 
and Hines, E. A.; Peripheral Yascular Diseases. Philadelphia and London 1916. — 17. 
Fog, M.: Acta Psychiat. et Neurol. 14, 11,H939. — 18. Silbert, S.: Am. Heart J. 15, 265, 
1938. 19. Kramer, K.: Ycrhandl. d. dcutsch. Gesellsch. f. Kreislaufforsch. 14, 66, 

1941 — 20. Schenk, P.: Ibidem 14, 193, 1911. — 21. Rein, H.: Ibidem 14, 9, 1941. — 22. 
Druckrey, IL: Ibidem 14, 177, 1911. - 23. Eolkow, B., Haeger, K. and Kahlson, G.: 
^ta physiol. Scandinav. 15, 264, 1948. — 24. Eolkow, B.; Ibidem 17, 311, 1949. —25 Erb 
«oo ^^"ervenk. 13, 1, 1898. — 26. Hustin, M. A.; Mem. Acad, de chir. gI 

328, 1936. — 27. Best, C. H. and Taylor, N. B.: The Physiological Basis of Medical Prac- 
ice. ..nd Ed. Baltimore 1939. — 28. Eog, M.: Arch. Neurol. & Psychiat. 37, 351, 1937. — 

N. S. l, m, 1938. — so. Eog, M.-. Arch. Neurol. & 
Folkow, B.: Acta physiol. Scandinav. 17, 289, 1949. — 
02. lahrasus, R. and Lindqvist, T.; Am. J. Physiol. 96, 562, 1931. 


32 W3C3I. Acta mcd. Scandinav, VoI.CXXXVI. 



Acta Medica Scandinavica. 


Yol. CXXXYI, fasc. TI, 


1950. 


From the Finsea Laboratory, Copenhagen. 


Iiiyestigalioiis upon tlic Mecliani.sm of Indirect Warmiii«- 

By 

ANTON FL0YSTRUP and ARNE P. SKOUBY.i 
(Snbmitted for publication November 23, 1949.) 


It has been previously demonstrated that the application of warmth to one 
part of the body may produce vaso-dilatation and a rise in temperature of the 
peripheral parts of the unheated limb (Sewall and Sandford 1890, Stewart 1911, 
Lewis and Pickering 1931, Gibbon and Landis 1932). Extirpation of the sypathetic 
innervation of a limb abolishes this indirect heating effect (Lewis and Pickering 
1931, Vanggaard 1941). The response to the direct heating of one segment must 
therefore be produced either by an inhibition of vaso-constrictor or by a stimula- 
tion of vaso-dilator impulses to the vessels in the areas indirectly heated. The 
manner in which this action takes place has been investigated by several methods 
with divergent results. 

By means of a water calorimeter Pickering (1932) demonstrated that the heat- 
loss from one hand is not increased, when the other hand is warmed at the same 
time as its circulation is occluded. Gibbon and Landis (1932) and Upprus, Gaylor 
and Carmichael (1936) found that occlusion of the circulation from a directly heat- 
ed upper limb prevented the occurrence of a rise i temperature in the toes, and 
that a total paralysis of the lower limbs from transection of the spinal cord did 
not prevent a rise in temperature of the fingers, when the feet were warmed in a 
water-bath at 43 — 45°C. In contrast to these results, which seem to indicate a 
humoral transmission from the area of direct warming to the nerves supplying the 
ve.ssels in the indirectly heated areas, Duthie and Mackay (1940) found that even 
w'hen the circulation from the directly heated areas is blocked, an indirect heating 
can be produced. In experiments where this was not the case a rise in the tempera 
ture of the unheated limbs occurred 2 — 4 minutes after the blockade was abolishec . 
From this it appears as though the reaction may be of neurogenic origin in a 

its phases. , . 

The present paper seeks to elucidate which factors acting through sympa e ic 
nerv^e cells produce a rise in temperature of the toes of limbs cooled by the me o 
of Christiansen et al. (1939) when parts of the upper limbs are heated by the metli- 
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od of Gibbon and Landis, The purpose of the investigation is to create the nec- 
essary basis for understanding the reactions which occur, when this particular 
technique is employed as a test of function in the study of peripheral vascular 
disorders of unknown pathogenesis. 

Tcclniiqne. 

The experiments arc carried out on normal subjects and include heating of 
parts of the upper limbs of var 5 dng extent in a water-bath at 43° C., heating of 
the hands during simultaneous cooling of the forearm or neck with ice-bags and 
occlusion of the circulation from the heated limb by means of an Esmarch’s ban- 
dage. 

The experiments are performed at a room-temperature of 18 — 20° C. The subject 
under investigation is seated with one leg enclosed, without touching the walls, 
ill a copper box with a wall-temperature of 1° C. The space betrveen the leg and 
the upper edge of the box is closed by means of a pillow. The temperature of the 
pulp of the great toe is measured l.iy means of a thermo-couple and galvanometer 
as previously described (Skoub}^ 1949). 


Results. 


To discover whether with this technique a rise in the temperature of the toes 
can be produced by warming the hands, when the circulation from the upper limbs 
is blocked, the latent period is measured in ten normal subjects first without block- 
ing and then with simultaneous occlusion of the circulation from the upper limbs 
for 10 — 15 minutes. The heating is continued after the end of the blockade either 
for a period corresponding to the observed latent period with intact circulation 
or until the onset of a rise in toe pulp temperature. The results are given in table 
1, which shows that in none of the experiments did a rise in the temperature of 
the toe pulp occur during the blockade. In seven experiments the temperature 
rose after the blockade was lifted after an interval almost corresponding to the 
latent period observed under normal conditions. I 2 experiments the heating 
was abandoned when the normal latent period was exceeded but before the tem- 
perature had risen, and in one experiment the temperature rose more quickly 
(three minutes), in comparison with the latent period under normal conditions 
(ten minutes). Since all sensation of pain in the occluded limb disappears as soon 
as the circulation is restored, and yet in nine out of ten experiments the pulp 
temperature did not rise within a short time after the release of the circulation 
from the warmed tissues, the rise in temperature can hardly be ascribed to a. 
neurogenic mechanism, suppressed during the blockade by a vaso-constriction 
^t up by the pain of the tight rubber bands or of the intense heating of the tissues. 
Nor can the rise in temperature be due to substances liberated in the heated tis- 
sues and transported in the blood-stream to the sympathetic centres, as such a 
mechanism would necessitate the rapid appearance of a rise in temperature after- 
cessation of the blockade. 

^9363?. Acta med, Scandinav. Vol.CXXXVI. 




Tnl)lc 2. 

Jlcain^fj of both Jiandi^ without and with cooling of the vessels of the neck. The Jafeni period 
from the beginning of healing and till increase in (oe-pidp temperature occurs is given in 

minutes. 



l^^xpcriment no. 

Latent period without i 
j cooling in minutes 

Latent period with 
cooling in minutes 

1 ' 

4—6 

s 

<> ' 

c i 

11 

a 


1 

C 

10 

4 



9 

>20 

5 ...... 



1 i 

>25 


' G 


/ 

15 


>25 
> 45 


The rise in temperature must therefore be due to the heat supplied to the body 
or to the summation of nervous impulses from a large heated area. Both these 
possibilities would require a certain period of heating under normal circulatory 
conditions. To determine which of them is correct, a series of experiments has 
been carried out in which one hand is heated at the same time as the forearm of the 
same or opposite side is cooled, and again in which both hands are heated at the 
same time as cooling is applied to the great vessels of the neck. 

When one hand is warmed simultaneous!)' with cooling of the forearm of the 
same side the rise in temperature of the toes fails to appear or is considera y 
delayed in comparison with the latent period observed in the absence of simdtane- 
ous cooling. Cooling of the opposite forearm does not affect the onset of t e rise 
in temperature of the toes. The observed inhibition cannot therefore be the result 
of vaso-constrictor impulses to the lower limbs produced by the coohng as m 
such case the effect would be identical when symmetrical areas are cooled, ine 
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Table 8. 

Zalent period and the rise in temperature per mimtte in 28 experiments upon 5 difjereivt 
subjects after heating the finger tips^ one hand or two hands. The toe-pidp temperature is 
mren for all experiments at the beginning of heating and at the occurrence of rise in pulp- 

temperature. 


\ ' 

! Subject 

) 

1 

Toe pulp tomjjcra- 
turo at the beginning 
of heating in C. 

Latent 

period 

Too pulp tempera^ 
ture at the beginning 
of the temperature 
rise in ° C. 

Rise in 
temperature 
per min 
in °C. 

r 

heating of 2 

hands 



i D. 1 

14.S 

1 

14.0 

5.S 

A. 

• 

IG.S 

5 

IC.S 

3.0 


17.0 

0 

15.4 i 

1 

2.4 

i 

18.2 

7 

17.S 

2.0 


1S.2 

0 

17.0 

2.0 

; S. 4 

17.0 

0 

17.4 

2.1 

i . . . 

20.0 

c 

18.0 

2.0 

1 

j 

21.4 

3 

20.1 

l.G 

! 

21.0 

0 

IS.S 

2.4 

1 

18.0 

3 

17.G 

4.5 

! i. d 

i 

17..1 

0 

lO.o 

2.0 

i 

19.0 

0.5 

17.0 

2.0 

j 

17.0 

0 

10.4 

2.0 


heating of 1 

hand 



’ D,1 

10.2 

13 

1 

13.2 

0.7 

1 A. 2 ; 

17.0 j 

11 1 

lO.O 

0.9 

• E-J. 3 

10.4 

9 

15.4 1 

1.9 

i 

• S 4 

i 10.2 

8 

1 IG.O 

i 2.0 

1 

( _ 

1 21.0 

9 

j 13-2 

l.S 

j 

: 20 

1 15 

15.2 

s 1.2 

F .“i 

20.O 

! 10 

1 14.9 

1 .5 

i 

! 21.0 

i 25 

14.0 

i 0.9 


j 20.0 

1 

14.0 

j 0.9 

! 

licating of fingertips 



■ D. 1 

19.0 

23 

1 15.2 

1 

j 0.30 

' A. 2 ! 

IG.S 

IS 

13. S 

j 0.2G 

■ E-.I. 3 j 

17.0 

11 

17.2 

l.CO 



20 

17.0 




17 

17.0 


F 5 

19.4 

20 

14.4 

0.1 
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mlnbition must therefore in all probability be clue to the dissipation of a inateri 
al part of the assimilated heat from the blood stream from the warmed areas be 
fore It reaches the trunk. A summative effect caused by the heating is less‘prL 
able, since cooling does not lead to a vaso-constrictor effect. To elucidate the 
question further, cooling of the vessels of the neck was carried out simultaneously 
with heating of both hands. A vaso-dilatation due to summation of neurogenic 
impulses from the whole arm should be released in this case irrespective of the 
cooling. The results arc given in table 2, showing the latent period in 7 subjects 
during heating of the hands with or without cooling. It can be seen that the cooling 
inhibits or greatly retards the rise in temperature in all experiments. 

The rise in temperature observed with this technique must therefore be due to 
the assimilation of heat by the body. Hence it is natural to suppose that the re- 
lease of the reaction and the rate at which the temperature rises are dependent 
upon the area of tissue warmed. How far this is the case has been investigated 
in five subjects liy warming the fingers of one or both hands. The results are pre- 
sented in table .3. It appears that the latent period is both shortest and most 
uniform from one person to another when both hands are warmed, and in the same 
subject is most constant under such circumstances. The rate of rise of tempera- 
ture increases with the amount of tissue heated, but even under uniform experi- 
mental conditions there are great variations between one subject and another, 
and between repeated experiments on the same subject. No relation can be shown, 
either between the pulp temperature at the beginning of heating and the latent 
period, or between the temperature at the onset of the rise and the rate of increase. 

These experiments suggest that nervous impulses graduated according to the 
rate of heating are generated in heat-sensitive areas as soon as a heat-threshold 
is exceeded. The level of this threshold varies from one subject to another. In. 
the present investigation, comprising 25 subjects, the latent period when both 
liands were warmed varied between three and fifteen minutes. In the single sub- 
ject the latent period is remarkably constant. 


Discussion. 

The experiments show that the indirect heating produced in the toes is due 
to the heat assimilated through the hands and not to nervous impulses. This- 
divergence from the results obtained by Duthie and Mackay must be due to tie 
indirectly heated parts being subjected to cooling in our experiments, since the 
other experimental conditions were identical in the two investigations. 
stress was laid upon worldng at corresponding temperatures of the room and t i^e 
toe pulp during the heating. Because of the cooling device the loss of 
tJie indirectly wanned areas and thereby from the whole bo y is grea ® 
experiments. Therefore an increased circulation to the toes is necessary o p 
a rise in temperature, but on account of the greater heat-loss rom e ^ 
there will occur a reduction of the circulation, if heat is not ^ 

plied, probably due to a centrally released emission of vaso-constric P 

(Ferris et al. 1947). Furthermore it is possible that a vaso-constricti p 
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used to demonstrate pathological conditions the mode of action upon the sym-' 
pathetic nervous system has been investigated. 

It is shown that the temperature increase is released by the action of heat. 
The neurogenic release demonstrated by Duthie and Mackay (1940) using the 
original technique of Gibbon and Landis can therefore be assumed to take place 
only when the loss of heat from the body, and particularly from the indirectly 
heated areas, is small. When smaller areas are heated the latent period decreases 
and the rate at which the temperature rises accelerates with enlargement of the 
amount of .warmed tissue. 

This indicates that the heat-sensitive centre can send out graduated impulses 
dependent i;pon the rate of supply of heat, after a certain threshold has been ex- 
ceeded. AVhen both hands are warmed the latent period is constant in the same 
subject, because the loss of heat is insignificant in comparison with the simul- 
taneous heat absorption. AVith direct warming of both hands 3 — 15 minutes 
elapse before the temperature of the toe pulp rises. It follows from this that 
small deviations from the normal value in the single subject are impossible to 
demonstrate. A prolonged latent period may be due to changes in the peripheral 
vessels of the extremities, in the sympathetic pathways from the heat sensitive 
cells to the vessels, or may have a central causation. The localisation of a demon- 
strated pathological change may therefore necessitate supplementary investiga- 
tions by other methods. 
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Book Review. 

Lea Rossi Del Bo: II Sistema nervoso stiidiato con una nuova tecnica. 83 p. 196 
fig. Officina d’arte grafica A. Lucini & C., Milan 1949. 

This publication consists niainlj’’ of a number of photographs, excellent in them- 
selves, accompanied by a scanty test in Italian. 

The authoress’s technique consists in fixing the preparation in Cox’s solution 
followed by washing in aq. dest. After freezing and sectioning, the preparation is 
washed for 48 hours in aq. dest. It is then placed in an about 2 % solution of 
nitrate of silver for 24 — 48 hours (temp. -}- 18° — 22° C). The preparation is sub- 
sequently treated with alcohol, xylol, and finally, mounted in the usual manner. 

With great diligence the author has thus treated a large number of preparations 
from the central nervous s 3 ’stom and different parts of the peripheral nervous 
system. She has also investigated cartilage, tumours and finally, brain from the 
mentally diseased. 

The staining of nervous elements is probably one of the most difficult fields 
of histological technique, where not only is the technical procedure difficult, but 
great claims are also laid on the person carrying out the staining. Finalh", the in- 
vestigator’s own judgement and critical sense is severely tried. 

As far as I can understand, the present work is an outstanding example of 
whither uncritical cntliusiasm lua}’ lead. At the same time a strong light is thrown 
on the difficulties in the study of the nervous apparatus, espcciallj" by the silver 
method. 

The observations arc new, in so far as they do irot tally with what earlier research 
workers have found with silver or other nerve staining. The angular, siurealistic 
course of the authoress’s nerve fibres ought to have made her hesitate (figs. 12, 20). 
Still more ought her judgement to have seen tlie red light in the presence of pic- 
tures 58 — 69. She considers that the blade, angular, rectilinearly defined figures 
with similar offshoots aye ganglion cells. In the opinion of the present reviewer 
they c.xhibit a great resemblance to crystals or precipitations of some kind, pos- 
sibly on the basis of nervous elements. The authoress’s finding of nerve fibres in 
cartilage ought also to have given her pause, in any case attempts with other 
nerve staining would appear to be a])propriatc here, as no one has previousl}’" 
found either nerves or vessels in cartilage. The abundance of nervous structures 
which the authoress considered she reveals is therefore extremely remarkable. 

In the beautifully illustrated work it is completel}’ hopeless to try to decide 
which formations are nerves and which arc artefacts. The method must first be 
re-examined and further modified before it becomes serviceable for nerve stain- 
ings.^ As things are now, the work appears to the present reviewer to constitute 
nothing more than an example of where the difficulties in histological technique 
can lead an uneritical practitioner. 


Iljahnar Holmgren. 
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Book Review. 


»Uber die Anzeigepfliclit des Prosektors wegen arztlichen Versckuldens*, von P 
Feyrter, o. Professor der Patkologie, Verlag Wilkelm Maudrich, Wien 1949^ 

Die Publikation bekandelt die Anzeigepflickt des Prosektors wegen arztlichen 
Yersclmldens und stellt kauptsacklich eiae Verteidigungssckrift des Verfassers dar 
welcher als 0. Professor der Patkologie der Univ. G. 1946 einem Gerichtsverfakren 
unterworfen, verkaftet uud seines Dienstes entledigt wuide. Verf. stand als Pro- 
sektor unter dem Verdackt des Missbrauckes der Anitsgewalt infolge Unterlassung 
der Anzeige von Todesfallen, die den aus Deutsckland berufenen friikeren Pro- 
fessor der Frauenkeilkunde in G. sckwer belastet kaben sollen. Verf. setzt sick 
ausfiikrlich mit den ziemlick verwickelten Bestimmungen des osterr. Strafgesetzes 
Uber den Begriff des arztlicken Versckuldens auseinander und betont, dass der 
Prosektor weder Besserwisser nock Eickter ist und seine Anzeigepflickt einzig 
und allein auf kriminelles arztlickes Versckulden besckrankt bleibt. Verf. ke- 
sckuldigt den friikeren Gericktsmediziner in G., nunmekr Ckef in W,, des »ge- 
ricktsarztlicken Kunstfeklers)> in Erstattung des Gutacktens in seiner Sacke, wo- 
bei er sick auf die glinstige Stellungnakme zaklreicker osterr. Patkologen stiitzt. 

Das Ideine Buck illustriert fiir jedes Land die Notwendigkeit, eine zentrale 
inediziniscke Aufsicktsbekorde mit staatlicker Vollmackt zu besitzen, welcke nach 
den Ricktlinien modernen mediziniscken Wissens allein zu entsckeiden kat, ok 
gegen einen Arzt eine Anklage zu erkeben ist. Nur dadurck wird verkindert, dass 
wie im vorliegenden Fall ein Arzt Gegenstand eines peinlicken Gericktsverfakrens 
wird, welckes sick nickt selten auf bdswillige Laienanzeigen oder Unkenntnis von 
Seiten der Bekorden griindet. 


Pliili'p'p Schneider . 
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